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[0001] 
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>£**b$1*fc#fcK **lM4*^b*1±n^ ±IB<DXfi£p/T3t 

iafttiyis^^i3*y.**a)mb«iiBJiA<-#wizaji$tir^ 

5K«rif<D^i;*;u«*tt*»b*****-r-6»ffitt^*(«5LldI 

-20491 5#***L WIIB¥2-208305^|R.1#M 3 F3- 
1 6001 3#4t$E#fEB) o Cp]xtK^>^«b. Blttx— rJUb^Jfek 

>m*it*»bfr»***««i»iafi6*(mtf»iii¥i-2i33 

04^*#«B) o C/\]^*;u«^14*»b^»i*^>m^tt* 

«<b^»^#*««l»li^*(«iLld!*IIH¥2-28261#^ 
$g> WNW2-7561 8#**«L ^¥6-22841 3^4t$R#Kg) 0 
[0005] 

tL*3teWb14»flB<fl^«B(zii. a*H#3teJft»*mi:3*ji&j&^ 

3tWb*(DWbJRI6lcjBH-r-6Sy. 3 1 If. 31tti»(Dft£±j&<yfcir 
[0006]£&lz. 3fe^Mlt(*5t^lc<fey#?,tL-61ti*^3K%(i % "x 

7j-'J^xx^;K^)T^UU— KX7K*$/(**)7£yb— h^CD^^ 

^*;us^tt**^b^»*^*-r*»ffiii^**^ift»Lr»&*t« 
±z:i*ff^^(c(i % mbJixfliizjeH-r^eu-r^cDfetoic. msi^ 
(*»«*ub<iiB*M(z*»(jRy % gnt % »tu«a>^±3b<y)-r-6^i^ 
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[0009]**:. C/\]0)3ife^*;u«^lt4b*»-efc-6«x.id!(>5»)T^ 
uu— h^y-r— t*^>m^tt^b^*^fc^x7H^>^b^«8^<D/\ 
Y?u*:/Ki!3fcWbl48TO*&j£^ 

[001 ol*f&mit+ &±<D*?tj:fcm&m<Dmm&M»-t&tzit>\zt3i 
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#£B*Mrf*7U WbJMft^ 

[0012] 

[«H***^*fe^<D^«]**W(D3fe^Wtttt:Jt»ffl3lfe«1btt« 
lli^lt (A)****>iR£*rra*b^l*u (B)XTK^ri/*** 

[0013] 

C*^a>*Ma>»»l (A) 3j-*-fe*>ara*r*-*<b** *mw<Dlt¥ 

^■r*^-b^>ai**-r«ft6«B(A)(j2iTr(A)rt»j^L^)i4. 

TfBxtCD: 
[0014] 

Hbi] 

— c— 

h/)h 2 (1) 

0 

T^£;h,£;>MMz*>^£i ojsi±*-r*^b*»ir**o Stlb^fol** 
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(54)[*W(D«#]**W3ti*Jt»ffl3fembtt»ttiafiR» 5/32 ^-V 

f 

I 
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[0017] 
Hb2] 

R 1 — C — Chb — Z — R 2 

/\ 

¥v / CH 2 .ca 
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8(DTU— ;uat;^<>i/;U*. 7)\,*W<^*J)\,& % ^MPv'OvJU 
7x*^;U* % x^g;ug. v>^;Ug. xh^rv^>v;uS^(D 

^;uS. ?x/Jpvx^;ug^<£>7U— p*S/7;u^r;i/fc£:0>-fc<D*fea> 
/<^;uS^|(7)^j^ : f-^2-6Ml(DN-T;u^^;u/< : E^;uS^ 

[0018]2ji(D^-b^>II^^-r^^b^<hLT[i.TIB-JlSxe(3) 
T?***t-6^b^**3&<fKf^*L*o 

[1b3] 
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(54)[«W<D*fH**WiH*«»ffl*mbtt«»*rt* 7/32 ^-V 
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R 6 R 7 i> 
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(D^J^^6-18(DTU-->/UST:fe^oyl4.0-200<7)^ijc-efe 

£ Q R7(4>^;uS. x^;us. :7pfc?;u*. ^;u*3f a>j&*ISi^Sn 

OTU— ;U*T?fc^o R7l4s Tffi— j|ft^(7)-C***l^*-e4i«fel^o 
[0023] 

[1b7] 



— — ojhSf— R 8 (7) 



— »SC(7) [zfclvC* R8I4. y^juS. x^/us. ^ntfju** :?>;u 
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5£(8K (9)fcJ:i;(10)-e^H^^b^^^lfbtl^o 
[0025] 

[lbs] 
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(9) 



[Ibio] 




0 
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(10) 



5t ( 1 0) [Cfcl^T . R1 it. HUlB~iS5t (2) IC&{t£^(D& l J-efc&o 
[0026]3^iU±(D^-tr^>^^rf ^)1b^^<hLT(i. TIB-IS 

Hbn] 



it (11) {ztsi^x. ri i*. fjiB-nsie (2) \z&[f &fcm<Dm i ) v 

fc^ o R9[i.3-1Ojffi(D^^^L.0i|^(^TlBxt(12)-(14)-e 

TtExt ( 1 5) ^^tl^S^CD^^U (7;U*U>**v) S£ 
fcteTlBxt ( 1 6) ^/clixt ( 1 7 ) -C^^tl^^^li^^TK'J VP 
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CH 2 - 



(12) 



[0028] 
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I 
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(13) 



Hbi4] 
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(14) 



Hbi5] 
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[0029] 
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I I 

CHa-CH-CHa-Si— 0— Si— CH 2 -CH-CH 2 - (16) 

I I I I 
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(54)imw<D%mft¥to&i*&Mmftmitte®mmj&w 10/32 ^-i 



C1bi7] 
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CH 3 0| CH 3 

ch 2 )- 5 — si 0 — si o— s i — (oyy 

CHg I CH3 



[0030] 
Hb18] 



(17) 



&#J<tLTI;*.TIE3£(1 




(18) 



^tD-A&xt ( 1 9) vmZti&it^Vz&l ~ 1 0#j(D^-tr^>^^L 
[0031] 

[1bi9] 



R" 



n- R 



I 



•0 — a — a 

i 

I 



1" 



(19) 



xt(i9)(cfc^r.Ri(i-HSxt(2) izfcit^^a^iiy-efcU.Rsiiit 
(7) {zteif&femoMWfo&o ri 1 it^j^m. x^;u*. z?u t° ;u 

U;u&* h'jx^;uvu;us. h>J^Pt°;uvU;u^. h'J^;uvU;uS 
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(54)[38wa)*»]**WA(**»ffl*Wbtt«ini*^* 11/32 K-i/ 



*iftlf&*l*o -0) cWfcflteLT. J21T© SCC20). (21). (22) -C»* 

[0033] 
[lb20] 




(ZZX\ p(*2O-2OO0)ft«[-Cfc'6o ) 
[0034] 

Hb2i] 




(ZZTJ\ q|*1 5-1 00<D»»-efci>o ) 

[0035] 

[1b22] 




(CCt:\ sli 20~2000>MBrC**o ) Ja±KHLfc3j-*Hz*>a»* 

-s^b*«(A)a)in*fliji*^a)ay-efc*o <?MHr2>^£Hi*rf 3 
4b**>3-x5 t ;u-3-tKp#e/^;u^-b^>, 3-(y*)7Wu 

^v^;u-3-x^;u;^-tz£>. (3-x^;u-3-^-tr^-;u 

/h^V^^U^-tr^. 4-^;U?|-P-Cl -(3-X^;U-3-7h^r 

^-;u^h^v)^;u]^<>if>.4->h^rv-Ci -(3-x^;u- 
3-^-tr^;uyh^»>^;u]^>-tf>. [1 -(3-x^;u-3-^- 
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(54)[J6W(D*«i]**Wlt(*Jft»ffl3temb1t«li«fiR* 12/32 

jK3-i^i/-3-t^-;w;i/)i- ^;u. -fv^u— ;K3- 

x^;u-3-7|-^r-t^x;u^;u)x— x^u^x^U^'Jp— 
;K3-x^;u-3-^-tz^— ;u>^;u)x— fjkv^p^yi 
>(3-x^;u-3-^-^F-tz^-;u^5 1 ;u)x-^;u x v>>^p/<>^x 

j^*>ifJK3-if;i/-3-t^'b$-ji/>f;i/)i-fJk vv 

^□^>T-x;u(3-x^;U-3-7|-^r-iz^x;u^;u)x--^;U N 7 L h^ 
tKP37;i/^'j;K3-x5 1 ;u-3-^-ir^x;u^;u)x— ^;u, T-h 
^^□^x-;u(3-x^;u-3-7}-^ir^-;uy^>iU)x— 2- 

■x h^n ^71/ yifil/ ( 3 - x^;u - 3 - ^-tz^-;u^;u) x 
— ^JU. h'J^P^xx;K3-X5 1 ;U-3-7|-^-tr^x;u^;u)x— 

x;U. 2-h<)yn^7JLS*zsJLT)\s(3-3LT)l'-3-l- : *r'\Z$—)\'J> 

^jU)x— ^;u N 2-tKP^vx^;K3-x^;u-3-^"^rHz^x;uy 
^;U)x— 2-tKn^rv^Pt°;K3-x5 1 ;u-3-7|- J F-tr^— ;u 
>^;U)x~^u % ^h^rvx^;u(3-x5 1 ;u-3-?|-^r-tr^x;uy5 1 
;u)x— ^>^^pp^x-;K3-x^;u-3-^-^-tz^->iu>^ 

;u)x— 7t<;u— ;K3-xT;u-3-^-^-iz^-;u>^;u)x— ^ 

;u^ 0 <^-b^>ai*2Wtfi±^-r^ib^«B<z)^>3, 7-ex(3-t 

^iz£x;u)-5-7|-*-tJ--/:J->.3, 3' -(1, 3-(2->TU-;U) 

^p/^>v^;uex(^v^u>))ex-(3-x^;u^Hz^>). 
1, 4-eAC(3-x^;u-3-7h^-tr^x;u^hJFv)^;u]^<>-tf 
XL 2-ex[(3-x^;u-3-^-tr^x;u^hJFv)y^;u]x^ 

1 , 3-ex[(3-x^;u-3-7|-^-tr^x;u>h^rv)>^ 1 ;u]^'P/'v 
>.X^U>^'J=3~ ;uex(3-x^;U-3-^4z^x;u>5 1 ;U)X— 

^;u, vv^n^>f-JUt:^(3-ifji/-3-t^-;u>f;i/)x 
— r;u. hux^u>^u=i— ;uex(3-x^;u-3-^-tr^x;u>^ 
;u)x— T^xh^x^u^'Jzj— ;uifx(3-x^;u-3-;t^r-fe* 
x;uy^;u)x— t-;u x hUv^Pf^Vv-f JUv^U>(3-x^;U- 
3-^-^-tr^-;uy^JU)x— ^;u N hU^fP-^P/^hUX(3-x 
^;U-3-^-^r-tz^x;uy^;u)x— ^;u s 1, 4-t:X(3-x5 1 ;U- 
3-^-te£x;uyh^v)^£> v 1, 6-tfX(3-x^;u-3-7Mr-tz 

^^xju^;u)x— x;u.^>^xgxuh— ;ut-K^x(3-x 
^;u-3-^iz£-;uyTJU)x— ^-ju, /Kux^u>yijzi— ;utfx 
(3-x^;u-3-^-4 : -tz^-;u^;u)x— v^>^xgxui — 
;u^^X(3-x^;u-3-7h^i2^x;u^;u)x— ^;u. 
^x'jx'JI — ;^>^^rX(3-x^;u-3-7|-^-tr^x;u^;u)x— 
t-;u* v^>*xgxui — ;u^h^^x(3-x^;u-3-^-^-tz^x;u 
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(54)[*W<D«*]**WA<*ift»ffl**fctt«ffi««* 13/32 ^-V 



^>*X'JX'J| — ;U^>^^rX(3-x^;u-3-^-tr^x;M^;u) 
x— t\!U> vMjy^n— ^0^>fh7^(3-IfJI/-3-t*-l! 

$ - ;u>^;u) x— t-;k EO^t£t: x?x/— ;uAt*x (3 -x^;u- 
3 -^-b^— ;u>^;u) x— po^tet: x;7x/— ;uai= x (3 - 

;uAex(3-x^;u-3-^-fe^x;u^;u)x— t;u % PO^t£7k 
SStfx^xy— ;UAex(3-x^;u-3-^-tz^x;uy^;u)x— t- 
EO^Hex^xy— ;uf(3 -x^;u-3 -^-tr^x;u>^;u) x 

[OO36]C^b<D^^%.^0^O^iM^O(A)^<i:LT^lc 

»iai3ttffl-c#^^r-b^>ai^-r-5^b^«stLTtt. mi*, tie 

(D5t (23) "C^^tt^ (3 -x^;u- 3 -^iz^-;uy h^rv) y^ju^ 

^(24)T5^^tl^)1 , 4-ex[(3-X5 1 ;U-3-7|-^r-tr^— 
JUyh^V^^I/K^-tfV. SC(25)T?*$*l*1. 2-eX(3-If 
;U-3-*^£_;U;*MrV)x£> x it(26)T:7F^tl^h , jy5 1 P — 

;u^D/'v>h , JX(3-x^;u-3-^-fe^-;uy^;u)x— ^;u x 

[0037] 
[1b23] 



Hb24] 




[0038] 
Hb25] 
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(54)[*W(D*fH**Wlt*fft»ffl3tembtt«flBtt««B 14/32 ^-v> 



0~97M%££*U »*L<(*40-96**%. 1SIZ$?£L<I*50~ 
l3«B#|HI^Lf=y, *««A<iSTL/S:yr*«lRl35<**o (A)J5fc#0> 

aUb^tt **^(D«MfflJ«%$«j«t-*x7K^i/ai^^^b^% (B) 

&4i£WflMlJft'na>*&&« ifi»l=**£»MfcJ:tf»fc;K£Wb*Ba> 

*y»*L<tt1 500^±1 75aT"Cfey, $blC^L<(*2000i^± 
5000UTF-Cfc3 o 

[0040]x*>v^^b^(B)<tLTI*, 0IJx.l*\ (1) X^U>t±^ 

t&^D^^s^-r^^ib^^(7)^^-m^-m^^^b7K 

*.ia»*(Da^&^b*jT?X7K^Mb«*^fzJ:y»P,tL*X7H 
*S/«4fl:**l;(2) ^l^[3X7tx 0 JFvS^^^^v^;um^ti^ 

^^^Ib^^xe^PPtKU^^^i+^^i^cD^nS^ 
^^(DM^;i(3cfcyt#^H^x^v*^^1b^^l|^lf^tL 



.../meisaisho?kind=a&year=1 998&no=1 681 65&userid=airw463 2002/06/1 8 




0 



(25) 



Hb26] 




(26) 



(54)[«W0)«iH3fe*W3t{*J6»ffl*mbtt»flB«fiK* 15/32 ^-v 



[0041 ]X7K^>ai*#^b^*D(B)i:Lr#*U^**L*. TttiiLfcTK 
UX^U>^<D^^i^^^M^1000^±275^TTfe^)^(D^# 
*fzf4, ±lE<D®£(l)a>»£a>Ji^l::l** j^^-efc^x^UVH^ta 

000)<L±275*:ffi<Db<D$:&m? *U*<fc<* »&(2) (Dif^lztt. FirM 

^*5tLr7KUX^U>tfelt(D»¥iS^?-*^1000J5l±2^3ta) 
[0042]±IS(D <DX7tx>v^tl1b^^<hLTI4. *g^i > ^y 7 

a^-r^b^^cD&m^i*. ^m^jum<D c#) m^^^xth^v 
u>H(7)x^u>t4^iSfa^^s^^-^^b^^i<tcD^m^^x7tx o 

^vibLf^bi^ ; x^u:/tt^ffiJR]«te££*r-r<5*b**fli:. 
yy^o^>^x>fO)yi>I^y7- ££>^S^f*£X7K*v'fb 
Lfclb^ ; 3^=f AllcD^ (c^Tf £ " M^^XTtf *$/<bLfc 
*b£»*j&<*lf «d*i3o mifip a p<!:Lr[4. ^J^^xtK^tv^tKU^v 

X>«tirii, Poly bd R-45 EPI(JU±. &ftG : ,&4t¥(fc) ) . R- 
1 5EPK R-45EPI(£L±, -MMMbJifcX*CI*) ) , XtK'J— KPB360 
0. PB4700(m± s ^V-tr;Hb^XH(^))^(D^ n a p«CDt<7)^ 
If lotl^o ^>^x>-X^U>^m^CDX7K^v^^b^<tLT 
(4. X,10U>K ESBS AT01 4. AT01 5. ATOOO(£l±. £V-tZ>>U 
lb^X||(1*))^(Dj?Sin a q £TA^&^ 

[oo43]±ie(2) <DX7K^>*#*rm^t*£L-ci*. mttf^Vfr 

vv^P^f>, 3, 4-x^vv>7P/\JFv > iu^;u(>^)T<7'JU 
— K *^o^h>*143. 4-i^»^P^vJWiK^)7 

ftrf^lf C^b{47tx°UX^U>^(D^¥^^M^1 000m 

[oo44]±ib(3) (DTkn^ofHiat^-r-s^ifti^xe^pptK 

U>£a>J5J6lc«fcy#&;hax7K:*^ 

^5ffi7K^S#^U^vx><hxe^PPtKU>^CD^(zJ:tJt#^ 

•*L*<b^tt*tf*lf b*l£o rtTSRq^LTI*. 0>J*.li\ Poly bd R-4 
5 EPT(1^± S titft&mt^iW)) . R-1 5EPT S R-45EPT( J*LJh. 
^Mz1bj£X|g(t*))^(Di^ q D n£T^ 
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(54)[fBM<D«#]**WSt#*»ffl3teWb1t«ffll««ft 16/32 ^-v 

ftlZft-gL^MfoffltLXte. Poly bd R-45 EPI. R-1 5EPK R- 
45EPK XtK'J— KPB3600. PB47007^(f bft-So ±IB(DXtK^ 

[0046]^B^(D^iM^lCfcMf^, (B) f&'ACD^GW il^3 

~5om%££*u ^L<ii4~4oms%^ti. £bd*T£L<i£5 

m (C) (lUTr (C) j£#J<bkl^) I*, ttttetf CDx^;u^-^^(f^,z 

-So [R12a R13b R14c R15d W]+m[MXn+m]-m (27) [xfccfu 2^:*- 
XiTl"— "^A-f 7|->t:fc'J. WliS. Se. Te. P. As. Sb. Bu O. U B 
r. cmtz\tN = NXh l ). R12. R13. R14fccfct>'R1 5(£|s]— tifzit^t*: 
Zmm&VfoV. a. b. cfcJ:t;dli^^0-3<D^ilj^fcor. 
(a + b + c+dMiWCDlffiifcl^Ll^ Ml*. /\P^>1b^jlH*CMX 

n+mDo^^ji^^t^-r^^M^ii^p-rK-efcu. ^JxJ^B. P. 

As. Sb. Fe. Sn. Bu AU Ca. In. Ti. Zru Sc. V. Ci\ Mn. CotjitV 
fe>i)o Xli^j^l^F. CU BrH<7)/\P>f mli/\P>tr>1b 

A. 4->h :i rvy7i-Jl/3-K-0A, t*X(4-^f;i/7i-jl/)a- 
K-^7A. ex(4-tert-^;U^x-;u)a-K- r t7A. eXKfvJl/ 
37x->/U)3— K-^A, h'J^x-;UX;U7tx~^A. y7i-Jl/-4-f 

^xyJFv^x~;ux;U7tx- ^ A. ex[4- (v77x- ;ux;u^zi 
^-)-77x-;u]x;u^>rK. ex[4-(v(4-(2-tKP^evx^;u)^ 

x-yu)^^^-^!-)-^-^]^;^^^^ 77 5-2, 4-(v^7P^ 
vx-;U)[1, 2, 3, 4, 5, 6- r7)-(^;UX^;U)-/<>-tf>]-^ 

[0048]±|B-|Sjt(27)*lZfe[ti)^^>(MXn+m)(DmWJ«hL 
TI*.T-H7?;U7|-P7nV— KBF4-). ^^;U7|-P7tNX^x— h(PF 
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(54)[*WO>«IH**fl«llt{*Jft»ffl3fe»bttaW«rt* 17/32 ^-v 



6-}. ^^^^-PT^^— h(SbF6-). ^■y-ZPJlstnTJls't 

i££LT. f|i]fE-jt£^(27)[ZfclNT. [MXn+m] (DftfrU d-^ifc : 
CMXn(OH)-](CCT\ M. XfectU'nfi-JlSit (27) [Z||L^«(DilU 

03-). h;ux>x;u^^->^>f^->, h'J-hP^>-tf>x;^^->^-r 

[0049]£bC:. ^*>1$5fcmi^$S#j(C) <bLT^ffl pI^7|--0 
Ai^(D^J<i:LT^^^-OA^^fc^ 0 ^Jk.I^#F^BS50- 1 51 99 
6^$g. ^Bg50- 1 58680^2^ 

if#^BS50-1 51 997-§-^$g x #^BS52-30899^$g. «f# 
P^BS56 - 55420^$g. *#P?HBS55 - 1251 05^^^ IZ=StJc 
(DVIA^l^^-OAi^ ; f#^B§50 - 1 58698-^£$B&£ (CfStfc 
C7)VAj^^#^~^Ai^;!f#^BS56-8428^$S.^r?flBS56-1 
49402-^$E. *#P^BS57 - 1 92429^$g^<bf [ZlEtJtCD^VX 
;U7fs^r V-^ At£ ; ^^BS49 - 1 7040^$g&^{ZfEic<D^f : j£v 
TV-^A±^;^H4#l^m4, 139, 655^BJ3*ffl»[zfElt(D^*egU 
^AJ&&<^*?£Ll^o ^/TU>$H*. T Jl^-^Afltt/ft 

tLXlt. mz.\£UVl-6950. UVI-6970(ex[4-(v(4-(2- 

tKP^rvx^;u)^x-;u)x;U7tN-7j-]-^x-;ux;u^<K). uvi- 
6974(ex[4-v^x-;ux;U7tx-^-)-^x-;u]x;u^Kex^ 
^;u^-pt>^^— h£v37x-;u-4-^:?x/^v?x-;uA 

;U7tx~ ^ A^^^U^-PT^^— h^(D;l^^) N UVI-6990 
(UVI6974<7)^^;U7|-P^X^x>rhC0ii) (J5Lh % 
-TK1±),7T-^^h"7— SP-151. SP-170(eX[4-(v(4- 

(2-tKpJFvx^;u)^x-;u)x;U7tx-7t-]->'xzi;ux;u^K). s .. ., 

P-1 50(SP-170CD^^>;U^-P7t^X37x^h), SP-171 (£1 

±sJfi'ttlbXH(&)) > Ir g acure 261 ( 77 5-2, 

>-1 — OU)[(1, 2, 3, 4, 5, 6— 77) — (1 - *=f~ JUX5 1 )l) *^>i£ 

>] -&(1 +)-^^;u^-p^x^x— h(1 -)) (£L±. w^r 

— tt) * CI — 2481 . CI-2624. CI-2639, CI-2064 (£l±. B 
^Wil(^))sCD-1010.CD-101 1 > CD-1012(4-(2-tK 

>5^E*— h) (&l±. -9— hV— *±) , DTS — 1 02, DTS — 1 03. NA 
T-103. NDS-103((4-tKP^v±^;ix)-v>^;UX;U7t^~ 

^A^+r-^;U/t-PT>^^— h) . tps- 1 02(hU^x-;ux;U/tN 
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(54)rjro<D«»I**M3£«:j6»ffl3fefl!<btt»»**» 18/32 ^-v> 

• - ^A^^^UThP^X^x-fh) . TPS- 1 03(hU^x— ;ux;U/tx- 
OAA^Jl/tPT^^-h) . MDS- 1 03 (4->MF-V"7xX 

;u-v^x-;ux;U/t^— ^A^^-»t^;U7|-PT>^^E^— h). mpi-i 

03(4-^h^Fv^x-;U3— K-^A^Jr^Jl/tPT^^- hh 
BBI-101 (dX(4-tert-^>;L/^x-;U)a— K— ^ A7 1 h : 737;^;^- 
P7t?U— h). BBI- 102 (eX(4-tert-^;U?x-JU)3— K-0 A 
^^r+^U^PTfrX^x— hh BBI-103(ex(4-tert-37x-;U)3 
-H-^A^^r^^tPy^^-h) (£t±. ^)it^(W) ) . D 
egacure K1 26 (tfX [4- (i/7i- JUXJU/ftX -^x— ;U]X;U^ 

^Kex^^;u^-P7fxX^x^h) (^^±ii)^if(D^p a ««TrA^ 

-V£&&(Dt>^l-f b*L&o dHb<D3*). UVI-6970. UVI-6974. 
TT-^Tl-^hT— SP-170. SP-171 x CD- 101 2. MPI-103A< 

[0052]^B^(^^Mia^(Cfclt^(C)^(D^fj^[i.ii^ 
0. 1~10M%<i:£*U *t£L<I£0. 2-5M»%.Ml3^L<li 

o. 3~3mM%££*i&o (o/t^o^^fij^^/h-efe^it^ic 
(b) m y A)>m(Di3^^m^^mt^^mi z>zttfv$& 0 ±* 

>1bi^£k ^>lbi^ ^x£>ibi=r$k tfxjux— ^Hb^* 

x*°^vlb^£^h>£<7)J£j£^ 

Ibi^k x^u>t£^t&*lHb^. iltfx-^jMbi^. Bltt^x 
[0054](BM^^HOX7K^v1b^^<!:LTIi^j^[ili^^x^ 

V^b^^l;3, 4-X7ts°^rvv^p/\^rv;uyT;U-3', 4' -XtK* 

vv^p^-»t>^;U7tt>vU— h, 2- (3, 4-xtK^tvv^p^v 

;U-5. 5-Xt°P-3, 4-X^v)v^p/\4r^>->^-V^ J F- , t 
t:X(3, 4-X7K^vv^P/\a F .v;u>^ > iu)7'i;/<— h x e-;uv^ 

. . ~ ML* *••'.« ."- v. 
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(54)[*M<D«*]ft*W3J:#*»ffl*Wbtt»flB«fiR» 18/32 ^-v 



- ^ A^^;^P7^X^x^h) . TPS- 1 03 (h'J^x- ;ux;U7t^- 
^A^-y-^^UTl-PT^^— h). MDS-103(4-yh^rV^x^i 
)l'-i/7JL—)l,X)l>7fr-^2±^lr-y-7)lsl-n7'y^ z E*— hh MPI-1 
03(4->h^rV^x-;ua— K-^A^^^Tf-PT^^E^— h) . 
BBI-101 (eX(4-tert-^>;U^x-;U)3— K— ^Afh77Jl/t 
P/HU— h)s BBI-102(eX(4-tert-^;U^xZi;U)3— K— 
^^;U7|-P^X^x— h). BBI-103(^X(4-tert-^x-;U)3 
~K-0A^^;U7|-PT>^^-h) (J2l±, <^<hfkHb^OI*) ) . D 
egacure K1 26 (t£X[4- ( V^x" JUTJU*- -?x~ 

<Kex^^;U7hP/i-NX^x^h)(^^±S^)^^<D^p a p^^A¥ 

■e^tCDA^If £>;tvi>o CtLb<D5*>s UVI-6970. UVI-6974, 
TT^^hV— SP-170. SP-171 , CD- 101 2. MPI-103^ 

0. 1~10Mm%<!:£*U&t£L<I3:0. 2-511%, IC^tUli 
0. 3-3li%t^o (C)/5jc^<D#«l|^^il/hT:^^ii^[Z 

HI cfcl^T. ±IBCD^IJ£^[ (A) J&:tf~ (C) \>m<Df$. y A&& 
(B)j£#J^CD;b^:*>mi^ 

x,ix>vib^^(i:^^h>(tcD^^jt^fe^xt 0 P7l-;uvxx^;u 
lb^?u x^L^ti^Ft&ftHbi^ ^x-T-;Mb^^. HtK^x 

[0054](B)j£#um<ftX7K*vfc^ 

*Xb^l*l£;3. 4-x,K4-vv>7p/\^v > iU>^;i,~3' I 4' -XtK* 
vv^P^^>^;U7ti>vU--h, 2- (3, 4-xtKJfvv^p^v 

;U-5, 5-XtfP-3, 4-X7tf^v)v^P^-^>->^-v^+^ 
t=X(3, 4-i^vv^P^y;Mfjl,)7y^h, tf-;Uv^ 
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(54)[ffeWO)«fH3te^M3W*afc»ffl^flMbtt»l»«rt* 19/32 ^-V 



4-i/t»-6->f;i/v^PA^yj^f;i/)7v^-h, 3, 4-x 
/-K J Fv-6-^;Uv^n^v;u-3' , 4' -xtK^f-v-6' ->^;u 

^+^». vv^p^>^vx>^X7H^-<K\ x^u>^u=3-;kd 

v(3, A-X/fJryy^P^vJMfj^i-fJk xfL/>ex(3, 
4-x,if^vv^p/\^>^) > iU7tt>vu— h) % xtK*- vlbxh^V 
v;UT;u=3— ^h>^1±3, 4-X7t^vv^p^v;u>^;u- 

3' , 4' -X7H^VV^P^^>^;U7K^rvU— h, ^h>^f£X7tN° 

*MbT-h^tKp^>v^ur;u=i— v^p^^vtMf-im K\ tf 
X7iy-;uAy^'jvvjn-f;k ex?xy— ;ufv?^>v;ux— 
"x^Un t*X7xy-;i,Syyuyy;i,x-f;k 7K^ex^xy-;uAv^ 
'Jvvjux-^k 7K^ex^xy~;UFv^'Jvv;ux-^;u. 7K^tf 
x^xy~;uADv^Uvv;ux--^;u N a^^ex^xy-;uAv^Ui> 
v;ux-^;u % a^bex^xy— ;ufv^U vvJUx— ^;u x mUHbt: 
XT'xy— ;usv^Uvv;ux— ^;u.x^vy7ft^^|i N 1, 4- 

^yyt-^y^'Jyy;i/X-fJkl, 6-^^>vtI— ;Uv^U 
yyjU-fJk ^U-tz'JVh'J^'JvVv/UX-T-^, MJ>fP— ;U^P 
/^>h'J^Uvv;UX— f ;U, /K'Jxf by^gn-^y^'JyyJUX- 
x;u.7HU^PtV>^U^— ;Uv^Uvv;ux— ^;^i;x^b>^g 

^'jvv?;ux-^;Hi;^xy-;u % ^uv-jk ^;u^xy-;u^fcli 
CtLblXT;u^U>^-9--rK^#iDLTt#^ti^7K , Jx— ^;ut;u=i 
-;K7)^Ey^u yy;n-f;Hi ; mmmmw*) vv;uxx^;u 
^;x^v^b7ts:;fi. X7tv°^rvx^7'J>^>;u. xtK^vXt-TU 

[0055]iii^^[Cffit^^C<^7!)<T#^fte(7)73^>S^11^^b^ifeI 

<i:Lr[i, ^J^Ii^h^tKP^^. 2, 3-v>^;u^h^tKP^>^ 
<^(D^V^>^;hU7|-^->. 1, 3-v7T*7^>. 1, 3, 
^^vv'PTh^^ifCD^y-tr^-^^; £ -^Pt°7f-^h>. 
£ -^^P^^h^cifCD^^^hVlIiX^b^X^^K^ 1, 2-^ 
Pt 0 U>X;U^K\^xe^PPtKU>^i:CD^^>^;3, 3-v 
^;u^x^>^r<!: cd^x^>^1 ; if by^'J^-^ye-JH-f 
;u % h'Jx^u>^gz]— ;ux~f HJ^p— yu^P/^h 
ge_;ux— f-^^oe-^ux-^ jim^A-^it^t^h^t 
0J^)^iXcfeort#^^xt 0 P7l-;uyxxf ;u^ ; e-;uv^p^^ 

-fV?>b>. 7tx°g^vX>^<!fcDx^U>tt^|&^1b^^;C 
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(54)[*W(D«fH**WA(*aft»ffl5t»b14«fl&li^* 20/32 ^-v 



[0057]frfr£*°U7i— ;u£LT(i, HJ^P — JU^P/C/. 

^UHz»J>. 'O^xgxyU — ;k y;utf| — x^p— ^Kp— 

O) , ^P t°U>7MrvK(PO) . ?^U>7MPvK\ ^fh7tKP^>^ 

(miftx-^MbiBr^^^^ 
*-;i^*^P^7h>T^t£^3c<h:l::^^^ 

izii. Eo^tih'j^p— ;u^p/<>. po^tlh'jy^p— ;u^p/^ 

Rp^>^t£yj-tz'J>. ^P^h^l^'J-tzUV. EO^t±<<>£ 
xuxui — PO^t£^>£xgxui — ^rh^bRp^^t^ 
>£x'jx'j| — ^^p^^h>^ti^>^xgxui — ;u, EO^ttv 
;utf h— Po^t£v;n£i — ;k ^^p^h>M4v;ue s h~;u. e 

0^t4X^7P— X. PO^ttX^7P— X s EOtttX^P-X, EO^ti^ 

;u^p/^>. po^t±hU>^p— ;u^p/^ 2i:?p^h>^t£hU> 
^p-;u^p/^>, PO^tiyj-lr'J^. ±j^p^^h>^ti^U-tz'J>. 

[0058]^fflT#>i)7KU7|— ;K7)mi5p a a<i:LT(i.^>-^XTP-4 
00. +J->ZLy^XGP-600. ^^7XGP-1000. "»t>^^XS 

P-750. -^>^<7XGP-250. +J->=.y<7XGP-400 % ^>"y<7 
XGP-600(a±. H;1MbJ&(#0).TMP-3 Glycol. PNT-4 Gly 
cok EDA-P-4. EDA-P-8(£l±. B *$Ub$lj (tfc) h G-30 
0. G-400. G-700. T-400, EDP-450. SP — 600. SC-80 
0(J*l±. JlfilUbXll (W) ) . TONE0301 . TONE0305. TONE031 
0(£L± S ZL-Tt^ti— A-f R*±K :^-fc;u303. ^^-tz;U305, 37° 
^^;u308(ia±.^V^;Mb^x||(^))^(i:(D^p n p«T?A#t-^ 
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(54)[*W(D«#]3t*W3t«:j*»ffl3tmbtt»lfiia^» 21/32 ^-v 

a^+cn ^i(7)x5 i u>ii^ts^^^^^mi , ^yT-. feet 

[0060] 1 ft** ici tea>x^u>tt:Ft&fQfS£££:ff r a^Wflitt 

7-y=y-3, 7-v>t;ut|-^;k>^)t^ , JU— h. -fv^Mrvy 
*jK>*)7*u;uT5h\ -rv^;u~;u/J-^-vx^;K^)T^iju— 

K -fV?K;U— ;K>^)T^UU— K 2-x^;u/\^rv;K^)T^gu 
— K if^yifb>yj3HK^)7^'Jb-h, t-tm(^) 
7$'J;U75h\ v7izh>U£)7^'J;U75K\ v^;U7^/x^;u(> 
*)7*'JU— K vX5 1 ;UT^yx5 1 ;K^)T^Ub— K^O'JJUU 

^-^^vx^My*)7v*'JU— K vv^P^f-;K^)7^U 

7^'Jb— K 2-fh7^PP7xy^ylf^(^)7^ l JU- K^rK? 
fcKP7JU?'J;K>$07£UU— h, f h^P^^i-^K^) 7^7'J b 
— K 2-fh7^P : E7xy^yIf;K^)7^ l JL/-h, 2-h'J^PP 

7i/4yxfjK^)7^ l JU-K W2u=eyiL—)\,WT'?*)\s— 

^;M>*)7*'JU— K 2-tKP^v^pt°;K^)T^'ju— h. tf- 
;U7d^p^^A. N-e— ;ut°P'JK>> 7iy^yxf;K^)7^'Jb 
— K ^h^rvx^ 1 ;K>^)T^ l JU— h, ^>^PP7x— ;K>^)T^7 
UU— K ^>^^P^n:^;K^)T^ l Jb— K 7K'JX^bl/^>Jzi— 

;i/=Ey(^)7^'JL/- h.TKU^PtVi/^'jn— ;nE/(y$)7£UU— 
•*'JU-K cfctfTlB-ttst (28) - oo) ra^ti^^fb^ti^J^-r 

[0061] 
Hb27] 



CHp=C-(5-O(R 17 0) 

R 16 C 




(28) 



Hb28] 
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(54)[l6W©««i]3fe^W5[#ift»ffl*mb14»lfiia** 22/32 ^-v 



CH; 



(T 6 



(0 — R 19 - 



C) f — 0 — CHj 




(29) 



Hb29] 



R16 



CH, „ ^ 



/°*~ CH \ / Rl6 

CH~=C — C (0 — R' 9 — C) f — 0— CHj—C— CH 

R 16 

(HI&it(28)~(30)|::fcl*T* R16li7k*JK^£fc(±^;U*£* 
L. R17f4»*JS^»t2'-6. #*L<l*2~4a>7;U*l-/>*£3FU R 
18li**jS^*f=l*Jft3fcjaC^B(1 -1 2. #£L<I*1 ~9<D7Ji^r;u 
S£tfU R19li0tfftJ3il^H&2~8. #£L<U):2~5<7)7;U*U>g£ 
7FiT 0 eliO~1 2. *?£L<I£1 -*8(D*fc-C*y . fl*1 -8. #£L<(* 

i-40>»«[-c**o)c*L&a)J|i , (ril6l4^y7— 5^.-fV7t?;u-;K> 

[0062]Z^^<Dmt , tE^y^-CDrtiPJ5p n p<l:Lri4^J^ld;TP-^ 
^XM-101 . M-102. M-111,M-113,M-117, M-1 52. 
TO-1210(£L±. Xffi^j£(fc)).*^;/KTC-1 10S* R-56 
4.R-128H(kl±. B:Ms*OI*)KlfXa— M92.tfX=l— h22 . 
0. IfXzi— K231 1 HP. tfX=3— K2000. tfX3- K21 00. tfX=i— 
h21 50. t£X=l-h8F. tfXzi— M 7F(£Lt. *[&^$Hb^X3l 

■(tt))^^(DiSa*T?A^fll«:t(D^lf^c<!:A<-e#i > o 

[0063]1^4 : I|Z2^gli^±(DX5 l ^>t^t&fQ^^^^-r^^l , 
Ulte^/T— £LTfi* ^Jxf^x^u>^U=3— ;uv (>*) T^'J b— K 
v?v<7P^>7 L -;Uv?(^)T^UU-h. h'jx^u>yjzi— ;uvT^ 
UU— K T-h5i^U>yj3— ;Uv(^)7?Ub— h. hUS^P-r* 
>v^;Uv^U>v(**)7^UU—h. KUX(2-tKP^F*>x^;u)-r 
Vv7*U— hvU£)7^UU— K hUX(2-tKP^rvX^;U)^Vv 

7*b— hMJO*)7*UU— K*i^P7^h>«14hUX(2-tKP^r 
yIf;i/)^fVv7^U- hhU(*$07^UU— h. hj^p— ;u^P/^ 
>hU(^)y^'Jb— h. EO*14hU>^P— J^P/^h'J(^)7^ 

gu— h. po£i*hU>^p— ;u^p/<:>hU(>$07*'jb— K hu^p 
t°u>^g=i-;uv (>*) b-K ^7h^>^;^«j3-;uv (>*) 
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(54)mw<D%mft¥M±Li*mmytm4t&®mmf&ty 23/32 ^— v 



u;H#iDi, 1 , 4-^>v7f--;uv(^)T^uu-h. 1, 6-^ 

^UU— K "<>£x'JX'J| — ;u^h^O$)T^UU— K tH'Jxx^;u 
v(y$)7^'JU-h. 7K'jx^U>^g=i-;Uv(^)T^UU-h. 

>£x>jxg I — ;u^+f- (y£) T^U u-h. v^>^xux'j I — 

>£(y*)7^UU-K v^>^XUXUh->»U7 1 h^(>^)T^UU-h. 

^^□^^h>^v^>^xgxuh--;u^^(^^)T^ l Ju— h.^> 
y^p— ju^p/^^h^cy^OT^UU— K EO^itex^xy— ;uav 

(y£)7^uu— h. POM±^X?xy— ;UAv(y$)7^'JU— h. EO 

^ti7K^ex^xy-;uAv? (y$) t^u u-h. PO^t^K^ex^xy 
— ;uav (y£) r^u u— h. Eo^ttex^xy— ;ufv (y$) t^u u— 
h.^xy— ;uy7n>^7K'J^Uvv;ux~^;u(7)(y^)7^UL/— h^: 

[oo64]c;h,b(D^Wf£ , ll : Ey^ , --5*>. h';y^p— ^u^n/^hu (y 
^)t^uu— h. Eo^Hhuy^n—v/u^p/^hucy^)^ 1 ;!^— h. 
po^Hhuy^p— ;u^ > p/OhU(y^)T^Ub— h.^>^xgxuh 
— ;uhj (y^) y^u u— h. 'O^xgxu 1 — ;u^h^ (y$o t^u 1^— 
h. v^v^xuxuh— ;u^^(y^)7^Ub-h. v^>^xgxuh 
-^^(y^or^'ju— h. v^>^xuxgh-;u^h^(y^)T^'j 
u— K^p^h>^f£v^>£x'jxgi — ;u^^(y^)T^';u 
-h^^p^h>^l^v^>^x'jx'jh-;u^>^(y^)T^'ju— 
h. vhgy^p-ju^p/^^h^cy^T^'jb— h£<#£u^. -ti 

[OOeSlC^bCD^ftgll^y^— <7)rtiiSp a p<i:Lrii. #ij*.(£SA1 00 
2(£Lt. H»b^(^)). t=X=l— M95. tfX=]-h230. tfX=l— h 
260. tfXU— h21 5. tfX=l— h31 0. tfXzi— h21 4HP. bfXll— h 
295. tfXzi— h300. tfXzi— K360. tfXzi— hGPT. tfXzi— h40 
0. dXl- K700. If X=J— h540. tfXn— K3000. t*X3- K3700 
(£L±. *l&^tlb^Xlt(^))> 2l^^KR-526. HDDA. NPGD 
A. TPGDA. MANDA. R-551 . R-712. R-604. R-684. PE 
T— 30. GPO-303. TMPTA. THE-330. DPHA. DPHA-2H. 
DPHA-2C. DPHA-2I. D-31 0. D-330. DPCA-20. DPC 
A-30. DPCA-60. DPCA-120. DN-0075. DN-2475. 
T— 1 420. T-2020. T-2040. TPA-320. TPA-330. RP- 
1040. RP-2040. R-01 1 . R-300. R-205(£l±. B&itM 
(#0). TP— y^XM-210. M-220. M-233. M-240. M-2 
15. M — 305. M-309. M-310. M-315. M-325. M-40 
0. M-6200. M-6400(£Lb. JiC3&1^J&(#0 ) , ^-ThT^U b— h 
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(54)[«w(D*#]^^WA#ift»ffl*mbtt«rMia^* 24/32 ^-v 

" BP-4EA. BP-4PA. BP-2EA, BP-2PA. DCP-A(£l±. ^ 
*tt$ftflBfl:*lHOI*)K—i— ?P>iV7BPE-4.TEICA. B 
R-42M. GX-8345(£l±. !&— Itll(^) ) . ASF-400(£l 
±. •rBtt4b¥(#) ) . UtH^vSP- 1 506. SP- 1 507. SP- 1 5 
09. VR-77. SP-4010. SP-4060(£l±s IHfrtEfl^ (#) ) . 
NKXX^;UA-BPE-4(m±.ff*^1b^X||(^))^(D^n n p« 

[0066]frfr££f #£^-7— <hLT[4. ±IBI^J^$tlfch'J (^)T 

— Mb^k ^*tK*$07*UU— Mb£&lJb<#*LC Z ft 

ku^p— ju^p/^kuc^^^uu— h. Eoxtthu^p— 

P/Oh'JWJT^'JI/- K v'OSx'JTJJI — ;U^^(*$075"J 
j££*i<&t>a>T?l4fcl*o 

[oo67]x^u>ti^t&fa z Ey^— *WBiaj«liB(cE^t"*ii^ic 

IIJ>fi*J*ttffl-r«c^3b<-c#^o #]*.l47-trh?xy>. T-bh^xy>^ 
>v;u>r£— ;u.T>h^/>. i -(4-^Pt>7i-;b)-2- 
tKP^Fv-2-^;^p/^-i -*>.^;u/\V--^.^>h>. 

4-^7PPKy/7iy>,4, 4' -v7^/^>V^xy>. 1, 1-v>h 
^>fW^>, 3, 3' -v>fjb-4-yh^>^7xy 

>. ^**+>->h>3Mb#4£i. 2-^;u-i -[4-(>fji,ft)7i- 

;U] -2- ; E>/U^Uy-^ , P/ , ?>-2-^->. 2-^>v;U-2- 
;UT^y-1 -(4-^;i/7t'jy7i- ;U)-?£>-1 HJ^xX 

;u7^>. 2, 4, e-hU^^u^VVyuv^xxyu/tsX^^Th^r-^-r 

K. ex(2, 6-v^h^Fv^>W;U)-2, 4, 4-hU-^;U'<>^ 
^7P^vJl/7i-;^h>, 2-tKP^Fv-2-^;U-1 -^xXjU 

fc^— >rh>. 3->^;UT-tzh^xy>. 3, 3' , 4, 4' — xh^(t-?> 
^V^;U/1tx;U)/<>y^xy>(BTTB). fc^BTTB^-9- 

;U^£— 1 - tKP4rvv^n^v;i/7xz^h>, 2, 4, 6-h 
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(54)[*W(D«fH3te*WA#Jft»ffl3feWb1±»Blia^» 25/32 ^-v 



ex;ux;u^KH, ou^>t^uu— h 

-iz;up— x^lls ^yftt^gzfT--. v'Jzi-v^.j^ 

f7v>, 2, 6-y-t-^-4-^U7i/- JU^m^lt 

^•j^. ^ma^r^s^ ^ibi^ih^j. ititt^a 

*c &MJimmtLx\tj3?x£-x. twmt*. mtm.mta£ 

^^xti-t^^mii^sm^mmtLxitmm^jx^iy^m 

mmmn-^j^^j is—^nft*. /-Kux^u>^is^, 
^peu>^it^&£^&^ 

=bmm-fz>zttfx£& 0 mmmm^omm *m8<D®mmmy» 
\t. ±ib(a)^-(o/5Jc^ v . te&tf&mzifccxMttzti&^cDm 
mft.&mmQm$®-iz^Tr&ztiz&^xmm?&^ttfx£ 

[o°o7i y^Htzmmmm^it. %^mtLwmm%mt^mmm 
j&VQtLx^mxfo&o "tom-s. mmmmm^25°ciz^i\x5o 
~^oooocP(D1&m&m-f&^tm : itiL<. «fey»*L<i*i 00-50 

00cPTffc£ o 3t¥lfi±Li*3&M &L±<0&5\Z.LXftt>tl&*n&<Dlt& 
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(54)[*W0)«IH*^Wlt(*JS»ffl*mb1t»flBli** 26/32 ^— v 



[0072]»ffitt«!|iBlz**iiBrWlza«fl<iizRaifr*#»i:Lrii. 

^-0)J|R*3lt*«i!lli**±lcj£«-fr-6^S. FJr5£(7> 

[oo73]^fc.MrtizjRS*Hri^»iiia^»i-fc(t-63fea>«RB 

«til(«x.l*J|R3l53fea>jfe*™)f*. ^»»flgffl^t«B<Da®. itftt£ 

5MWb»#i::*ttwi::f^ 

»Mli*»(DRmb»»<D^^*»«i*-frfcy ^KMlz 

[0075]^IE<D^W^i*jft^(Dft*M«:-«*ltt^«^.i|R 

mm^ftizte^x^mtf&&\z^hn-)i,v£ttft^-is&m 
tiMtiLtooftm t^m^mmT ^tt-^c^rz cty . 

fclcjiy. H(*«0)mb»flgJl(1)*»fiK«o*L^ca>mb»fi8 

ff ( 1 ) ±ic»ffilifife»*«»Lr -to) (2) £jisj*u ca>»« (2) 

?i^b^n c 1 ) ±\zznxtmmLx-i^m\zmmr^^ u^wb 
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(54)[|6W(D«fH**Wi*Jfi»ffl3ltmbtt»llB*** 27/32 ^-v 



*<nmmzmft?&*ixm(Dmmmf&tyzm£Uz'&. ^m\zitcx 

^m<Dmwimmm^^is^wit^mm^mii^t^x^^o 
^i*. fjisi^bti^^ 

ttfxt. z<Dm^\z\t. &mz&mLtzW4t&m%<Dmmizfccx. 

tLxbi&m\zi&m-fz>ztti<x£z> 0 
ioo79^\z > mtm^<Dmm^m^^umm^^±^i±^tz 

lbiz\t % titftmm&MLtz'iklz, »M<b14*fcl*3fcmb14<D/\-K=i 

[0080] 

or. (a)j£#£LT(i , 4-exC(3-x^;u-3-^-tr^-;u^h 

^vX>T5fe^X,K'J— KPB3600^9mSS5. (C) i£#<!:LTUV 

atttMwicttiMK 6o°cti B*ma#-r*ci:fc<fey. 
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(54)[«wo)«*]^*wit(*a»ffl*mbtt»i!B«a«» 28/32 ^-v 

• [0081 ]<ib(tt«l1 ~4>^1 I^T IB^^lZftoT, a*<0j£# 

*>yiz3. 4-X7K^vv^n^v;u^;u-3\ 4' -xtK^pvv^ 

VvT*--h331 1g. S^^U|fie^Lx-M0gfc£tf*^»Jt*iJ£ 

LT2, 6-vt-^>;u-4-y^;u^xy— ;u3 g ^tt^Ayf£ 0 ;^ic s t 

KD^vX^;UT>7«JU--h1730g^.;^^20 o C^T(^J^|lL^^ 
fcjSJnLfco $8lZ10-20 o CT?1B*iai«^«|«L/!=». 3- 

oooco7K'>ixxt-;uv^-— ;urp- 1 01 oj ( (**.) ^ulD 7458 g £. 
;Sft4o-5o°C(z«*»^A<P)aSJn , Ltco 3a^\ 50-60 o c-e5a*Mi* 

#£««Lfc8L S^H7^, ife¥^)^M^1 680<7)<t7U* 
>T^'Jb-h[U-1]^t#fco 

[0082]&#ttMMJ&4$D<DfJ3il «#«£«x.fcKJ£Ml::* Ob^ 
>7*'J^-hiu-1]£36M3&* JR(6*^*j^LrhUi/^P^*> 

23m*S5> 7^p-oi^e;u*'j>i 6mssiK ^MJ&ffltLr 1 - tKp 

^V^x^U^h>7m*^5O-6O o C^^;l^L^0J^^i 
[0083] 





* tfi ft 


it «E #1 


l 


2 


3 


4 


5 


i 


2 


3 


4 


5 




90 


75 


70 


63 


58 


99 




75 






(B)/£# 
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(54)[Jfe^<0«*]3flfc^Wltf*a»ffl3fe«<b14»ffli*^!|* 29/32 ^-v 
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0U^>7^ UU-h (0-1) 
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V^U-^UT 7 ^ 'Jl/-h 
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^or. «tt%a)iibtt, mt?*;uA(DWte. i«M&tt#ia>iftJW4 
■Trft«*tLfcmb«j»^;uA<D^>y«as*-r*ctfZcky 

/ x^K^^ftflBLfc^^TWbSM (TJ^y-fv?* <«0 K ; 
UB031 1 -00£!)£fflivc. ^»^flTJ8t(D*ffilC»ma*BaitL 

BMbttllB?* JUA£fE«Lfc 0 S**M*0>RMt*l*1 00mJ/cm2 
*tcl*500mj/cm2 <hLfc 0 ffcll£*lfc«fl:»ffi?-r;UA£. ;SJt2 

3°C, ^^;I^50%<DH;S'H;I^I^[3i B#|B| z£<fcyt*i* J* 

ilJtl mm/min, ^l^£g|i25mmCD^r ^>^$iaSLfco 
«^ld:5IWyKJK«l(»»»f^Rlf(**)«. AUTOGRAPH AGS-IK 
ND)tlTof: c 

[0085]CWb^;uA(0»i4]»b%(Dl»14tt.n»^b^^tL^ 

£ G *!&8!-ei*. Wb^;uA<Dfflte<Dfffiira\ fiHb»flB?-r ;i>ao> 
ttBrff^a^-r^ctiCcky^ofco (i <7>fEJ$T:7\i>7--* 

*fW*±lC»ig|i«»l^fli"r*Ci:lZj:y. Jl^A<200/i 
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(54)[*W<D**]3fe^WA(*ift»ffl3tmbtt»IISia«* 30/32 ^-v 

* M^ffll^T. ^RIfc*ffll<D*ffilC^li*!BW(HB»*500mJ/c 
m2) LTx *±lcWbL^l^%l=«B»^*±Lfco C5LT^Hbttf 

«u mmmzm-v. mmzm^^mmLtzmtit^m^m^ 

0)*^li^!l»(Jl»*5OOmJ/cm2)LT.»batl87-r;UA*^ 
[0086]^^tl/c^1b^i^;UA^;^23 o C, *g*t;MJt50%(7) 

Lfco (2)&^fatf;Ii|5£;£j£23°C. ^?EJ£50%<Dlt;£1m?Smfl 
T\ 3i3IilJf 50mm/min. «M»Mffi«|25mm(D*#^fill[»f#^ 

huIB (7) 5 1 31 y RH«t*19 ^ Lfc o C <X> 
MiK^fp^V'J^K^UX- SCS-1000HD. V-— («0 

SSDi^y. TCiDjft^ftfcttor. hi icjE®m-e^$tt/c. hsi 

b^y.4i<D^7bU4. 5mm"Cliya>S^88. 8mmT!fcl)of(D 

ffe<Da«-?mi*0*<Diiy-efc£o 

1iaartl324ftIIMW-r*Ci:fzJ:y«JB»»Lfco <&M3ki*> 

(i) «ffifZfc(f-6U— tF— 3fe3StJt : 1 OmW(ii) j£&&K : &ttttttj&NB 
lCfcL^T«<b3B$A<0. 1 5mmi<j:-63iiEjt*iSS(iii)»fiK-r*mb 
^MHCDJ1^:0. 1 mm (iv)WJliaftC: 445(3 (2)A*»tt»0)^ 

■ftl(D<iitlCfelt^tt{#:^t(t!K5(D||Rja>«A, B. O. 01mm| 

rilSnril6£/*X£ttfflLT»*U TIEit(l). (iDlc^y^^ 
[0088]AB(D^-?iM= (A-B) (I)CB0)^-;£M = (C-B) (H)(3) 

mmt&coizmLtzmmzmjZLtzo 

[0089] 
[«2] 
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(54)[*W<D«»]**Wa*3ft»ffl3fcfll<b14»l!Bli**l 31/32 ^-v 
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7. 



««!!B*fl!>flMbttl*, 100. 500mJ/cm2firtLa)Rg|t*t?mbLr 

-efeofc 0 *fc-ea>Wb^-r;uAa>^>^A<i ookg/mm2ja±<!:3fc 
(b) ifc#£MLTi*£i*lt*HM 1 t?i±* flMb^-r ;uA0)-\»>ysW*/h 

£C 3fe¥Wfi^jft»ffliilc+#fcWb14* **W3iKl*»e>*L&fr 

^;uA(D^>y*A</h$<.^M3tftift^ffl^l3+^Wbtt. 

KM3fembtt»ffitt«*T?fc*lt««4-CI4.ftRSIt*-C(*-V>y* 
A<ffi<3fe¥Wlt#^ffl^l=+^«:«4btt3b<»^tt*:^ofeo -HM 
«l-5(^*»l!Sli^«Bl=«fc*Wb^JUA<D«ittl*ttBf#^"Ci7 

ttm^Vit. «KH*tfj&<5%* lfc««3T?li7%£(B)jfc#£tefi!L 

tzfritzo -mmm. ttwt&L &%^±L\*mtm%mt\±mmm®. 

U— >at*WI*n*U— If— BS»-CWbLfc*llga)3i«3&<«<BM 

[0090] 

[*^(D^IR]*«^<D^^M3ti*ifi^ffl^Wb14«l!8«a^«Dl3j: 
til*. ^ilBltlc^y^^JbMcflllb-rSflltt/i^Wbtt^&^i, 
jMSBWWCtlTU «1bJ|RffiA</h$l^=«)^j£»SA<*<. 
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(54)[«W0)*»]**Wlt**»ffl*mbtt»IBIifiR* 32/32 ^-v 



6.4mm 



1 

19.05mm 

__L_ 



T 



19.05mm 



6.4mm 



B 



T 



A45mm 



101.6mm 



../meisaisho?kind=a&year=1 998&no=1 681 65&userid=airw463 2002/06/1 8 



Searching PAJ 1/2 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 1 0-1 681 65 

(43)Date of publication of application : 23.06.1998 

(51 )Int CL C08G 59/68 

B29C 67/00 



C08G 65/18 
G03F 7/038 



(21 Application number : 08- (71 )Applicant : JSR CORP 

352893 NIPPON 

TOKUSHU 
COATING KK 

(22)Date of filing : 1 3.1 2.1 996 (72)Inventor : YAMAMURA 

TETSUYA 
WATANABE 
TAKESHI 

TAKEUCHI AKIRA 
UKAJI TAKASHI 



(54) PHOTOCURABLE RESIN COMPOSITION FOR OPTICAL 
THREE-DIMENSIONAL SHAPING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain tf— c— cm— z— 

the subject composition capable of h <S \h 2 

shaping in a short time, having small \/ 
curing shrinkage and capable of 
developing high toughness and 
dimensional accuracy by curing, by 
including a compound having oxetane 
ring, an epoxy-containing compound and r 1 f£ r3 

a cationic photopolymerization initiator. O O 

SOLUTION: This photocurable resin 
composition comprises (A) a compound 
having an oxetane ring, e.g. a compound n 
of formula I [Z is O or S; R1 is H, F, a 1- 
6C (perfluoro)alkyl, a 6-8C aryl, etc.; R2 

is H, a 1-6C alkyl, a 2-6C alkenyl, a 6-8C aryl, etc.; R2 is H, a 1-6C 
alkyl, a 2-6C alkenyl, a 6-8C aryl, etc.] or a compound of formula II 
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1/1 ^— V 



* NOTICES * 

Japan Patent Office is not responsible for any , 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] (A) The compound which has an oxetane ring, (B) epoxy- 
group content compound, and the photoresist constituent for optical 
solid molding containing (C) cation nature photopolymerization 
initiator. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates 

to the photoresist constituent for optical solid molding. 

[0002] 

[Description of the Prior Art] The optical solid molding method which 
forms the solid configuration object with which it comes to carry out 
the laminating of the hardening resin layer concerned in one is 
proposed by repeating the process which carries out optical irradiation 
alternatively and forms a hardening resin layer in the liquefied matter 
of a photoresist in recent years (refer to JP, 60-24751 5,A, the U.S. 
patent specification No. (JP,62-35966,A) 4,575,330, JP.62-101408A 
and JP,5-24119,A). 

[0003] Explanation of the typical example of this optical solid molding 
method forms the hardening resin layer which has a predetermined 
pattern in the oil level of the liquefied matter (photoresist constituent) 
of a photoresist held in the container by irradiating light, such as 
ultraviolet-rays laser, alternatively. Subsequently, laminating formation 
of the new hardening resin layer is carried out in one so that this may 
be followed on the hardening resin layer formed by preceding on this 
hardening resin layer by supplying the photoresist constituent of a 
part further and irradiating light alternatively at the oil level. And the 
solid configuration object with which it comes to carry out the 
laminating of two or more hardening resin layers in one is formed by 
repeating the above-mentioned process the number of predetermined 
times, without making it change, changing the pattern with which light 
is irradiated. Even if this optical solid molding method has the 
complicated configuration of the solid configuration object made into 
the purpose, since it can moreover obtain easily in a short time, it 
attracts attention. 
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[0004] In the former, a resin constituent like following [I]- [HA] is 
well-known as a photoresist constituent used for the optical solid 
molding method. 

[**] The resin constituent containing radical polymerization nature 
organic compounds, such as urethane (meta) acrylate, oligo ester 
(meta) acrylate, epoxy (meta) acrylate, a thiol and an en compound, 
and a photosensitive polyimide, (for example, refer to JP.1 -20491 5,A, 
JP,2-208305,A, and JP,3-160013,A). 

[**] The resin constituent containing cationic polymerization nature 
organic compounds, such as an epoxy compound, a cyclic ether 
compound, an annular lactone compound, an annular acetal compound, 
an annular thioether compound, a SUPIRO orthochromatic ester 
compound, and a vinyl ether compound, (for example, refer to JP,1- 
21 3304, A). 

[**] The resin constituent containing a radical polymerization nature 
organic compound and a cationic polymerization nature organic 
compound (for example, refer to JP.2-28261 ,A, JP.2-7561 8,A, and 
JP,6-228413,A). 
[0005] 

[Problem(s) to be Solved by the Invention] However, it is required for 
the photoresist constituent used for such a solid molding method from 
a viewpoint which performs efficient optical molding that viscosity 
should harden quickly by optical irradiation while being able to form an 
oil level smooth low immediately. Moreover, it curves, and it is over 
and the thing with small deformation, such as lifting of the overhang 
section, resulting from that it is not the thing which makes the 
photoresist constituent concerned swell the hardened material which 
constitutes a solid configuration object, and the hardening contraction 
at the time of optical hardening is required. 

[0006] Furthermore, although the solid configuration object obtained 
by the optical solid molding method is used as the prototype for the 
model for considering a design, and a functional check, a master of a 
mold, etc., especially the solid configuration object used as a 
prototype of a functional check is required to have sufficient 
mechanical strength which can bear that processing faithful to 
engineering drawing is given in a high precision, and a service 
condition, toughness, thermal resistance, and moisture resistance etc. 
[0007] However, a conventionally well-known resin constituent is not 
that to which the above-mentioned demand is satisfied enough. For 
example, urethane (meta) acrylate of the above [I], oligo ester (meta) 
acrylate, There is a problem that the solid configuration object 
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" concerned transforms the resin constituent containing optical radical 
polymerization nature organic compounds, such as epoxy (meta) 
acrylate, into the solid configuration object obtained by carrying out 
optical molding With time for the residual strain resulting from 
hardening contraction (lifting of the overhang section). [ curve and ] 
Although the problem by such with-time deformation is solvable to 
some extent with amendment of input CAD data etc., it cannot fully 
cope with it with diversification of complication of the configuration in 
recently, detailed-izing, and an operating environment depending on 
amendment of input CAD data. 

[0008] Moreover, when performing optical molding using the resin 
constituent containing the optical cationic polymerization nature 
organic compound containing the epoxy compound of a (b), it has the 
fault that the optical cure rate of resin liquid is slow as compared with 
an optical radical polymerization nature resin constituent, and the time 
which molding takes is long. Furthermore, the solid configuration 
object obtained using the optical cationic polymerization nature resin 
constituent which contains a well-known epoxy compound 
conventionally is not fully equipped with the toughness required of the 
prototype of a functional check etc. 

[0009] Moreover, optical cure rate sufficient with the hybrid type 
photoresist constituent of the acrylate monomer and the epoxy 
compound which is a cationic polymerization nature compound which 
is an optical radical polymerization nature compound of [HA] cannot 
be obtained, for example (meta). 

[0010] this invention is made in order to solve the problem of the 
above conventional technology. 

[0011] The purpose of this invention is to offer the resin constituent 
for optical solid molding which molding is completed for a short time 
and has toughness with the expensive hardened material obtained in 
the top where hardening contraction is small in order to harden 
promptly by optical irradiation, and has close dimensional accuracy. 
[0012] 

[Means for Solving the Problem] The photoresist constituent for 
optical solid molding of this invention is characterized by containing 
the compound which has (A) oxetane ring, (B) epoxy-group content 
compound, and (C) cation nature photopolymerization initiator. 
[0013] 

[Embodiments of the Invention] 

(A) It is following formula (1): [0014] the compound (A) which has the 
oxetane ring which constitutes the photoresist constituent for optical 
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solid molding of the compound this invention which has an oxetane 
ring (henceforth a "resin constituent"), and (it called "(A) 
Component" below). 

[Formula 1] J 

H 2 / ))H 2 CD 
0 

It is the compound which comes out and has one or more oxetane 
rings expressed. This compound causes polymerization reaction and 
crosslinking reaction by carrying out optical irradiation under 
existence of a cationic polymerization nature photopolymerization 
initiator. 

[0015] Various things can be used if it is the compound which has one 
or more oxetane rings as a compound (A) which has such an oxetane 
ring. It illustrates below. 

[001 6] As a compound which has one oxetane ring, the compound 
shown by the following general formula (2) is mentioned. 
[0017] 
[Formula 2] 

R 1 C — CH 5 Z — R 2 

/ \ 

H 2 C W % ( 2 ) 
0 



General formula (2) Setting, Z shows an oxygen atom or a sulfur atom. 
R1 is the aryl group, furil machine, or thienyl group of the carbon 
atomic numbers 6-18, such as a fluoro alkyl group of 1-6 carbon 
atomic numbers, such as an alkyl group of 1-6 carbon atomic 
numbers, such as a hydrogen atom, a fluorine atom, a methyl group, an 
ethyl group, a propyl group, and a butyl, a trifluoromethyl machine, a 
perfluoro ethyl group, and a perfluoro propyl group, a phenyl group, and 
a naphthyl group. R2 The alkyl group of 1-6 carbon atomic numbers, 
such as a hydrogen atom, a methyl group, an ethyl group, a propyl 
group, and a butyl 1-propenyl machine, 2-propenyl machine, a 2- 
methyl-1-propenyl machine, A 2-methyl-2-propenyl machine, 1- 
butenyl group, 2-butenyl group, The alkenyl machine of 2-6 carbon 
atomic numbers, such as 3-butenyl group; A phenyl group, The aryl 
group of the carbon atomic numbers 6-18, such as a naphthyl group, 
an ANTONIRU machine, and a phenan tolyl group; A benzyl, A fluoro 
benzyl, a methoxybenzyl machine, a phenethyl machine, a styryl 
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machine, The substitution of a cinnamyl machine, an ethoxybenzyl 
machine, etc., or the aralkyl machine of the unsubstituted carbon 
atomic numbers 7-18; A phenoxymethyl machine, The basis which has 
the ring of others, such as aryloxy alkyls, such as a phenoxy ethyl 
group; An ethyl carbonyl group, The alkyl carbonyl group of 2-6 carbon 
atomic numbers, such as a propylcarbonyl machine and a butyl 
carbonyl group; An ethoxycarbonyl machine, The alkoxy carbonyl 
group of 2-6 carbon atomic numbers, such as a propoxy carbonyl 
group and a butoxycarbonyl machine; An ethyl carbamoyl group, It is 
N-alkyl carbamoyl group of 2-6 carbon atomic numbers, such as a 
propyl carbamoyl group, a butyl carbamoyl group, and a pentyl 
carbamoyl group, etc. 

[0018] As a compound which has two oxetane rings, the compound 
shown by the following general formula (3) is mentioned. 
[Formula 3] 

o o 

[0019] In a general formula (3), R1 is as the definition in the 
aforementioned general formula (2). R3 For example, lines, such as an 
ethylene, a propylene machine, and a butylene machine, or the letter 
of branching, Usually, the alkylene machine of the carbon atomic 
numbers 1-20, a poly(ethyleneoxy) group, Lines, such as the poly 
(propyleneoxy) machine, or the letter of branching usually The poly 
(alkyleneoxy) machine of the carbon atomic numbers 1-120, They are 
the alkylene machine containing the unsaturation hydrocarbon group 
of lines, such as a pro PENIREN machine, a methyl pro PENIREN 
machine, and a butenylene machine, or the letter of branching, a 
carbonyl group, and a carbonyl group, the alkylene machine which 
contains a carboxyl group in the middle of a chain, the alkylene 
machine which contains a carbamoyl group in the middle of a chain. 
Moreover, the basis of the multiple valued chosen from the basis 
shown by the following general formula (4), (5), and (6) is sufficient as 
R3. 

[0020] 
[Formula 4] 
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CH 2 — 



(4) 



In a general formula (4), R4 is halogen atoms, such as an alkoxy group 
of 1-4 carbon atomic numbers, such as an alkyl group of 1-4 carbon 
atomic numbers, such as a hydrogen atom, a methyl group, an ethyl 
group, a propyl group, and a butyl, a methoxy machine, an ethoxy 
basis, a propoxy group, and a butoxy machine, a chlorine atom, and a 
bromine atom, a nitro group, a cyano group, a sulfhydryl group, a low- 
grade alkyl carboxyl group, a carboxyl group, or a carbamoyl group, and 
x is the 
[0021] 
[Formula 5] 

<=y CH 2~ 

In a general formula (5), R5 is an oxygen atom, a sulfur atom, a 
methylene group, -NH-, -SO- -S02-, -C(CF3)2- or -C(CH3)2- 
[0022] 
[Formula 6] 

R 6 R 7 R 6 

R 6 r 7 A* 

In a general formula (6), R6 is the aryl group of the carbon atomic 
numbers 6-18, such as an alkyl group of 1-4 carbon atomic numbers, 
such as a methyl group, an ethyl group, a propyl group, and a butyl, a 
phenyl group, and a naphthyl group, y is the integer of 0-200. R7 is the 
aryl group of the carbon atomic numbers 6-18, such as an alkyl group 
of 1 -4 carbon atomic numbers, such as a methyl group, an ethyl 
group, a propyl group, and a butyl, a phenyl group, and a naphthyl 
group. The basis shown by the following general formula (7) is 
sufficient as R7. 
[0023] 
[Formula 7] 
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O-fsi — ojh-S» R 8 ( 7 ) 

R 8 1 R 8 

i 

In a general formula (7), R8 is the aryl group of the carbon atomic 
numbers 6-18, such as an alkyl group of 1-4 carbon atomic numbers, 
such as a methyl group, an ethyl group, a propyl group, and a butyl, a 
phenyl group, and a naphthyl group, z is the integer of 0-100. 
[0024] As an example of a compound of having two oxetane rings, the 
compound shown by the following formula (8), (9), and (10) is 
mentioned. 



[0025] 
[Formula 8] 




[Formula 9] 



[Formula 10] 




(10) 



In a formula (10), R1 is as the definition in the aforementioned general 
formula (2). 

[0026] As a compound which has three or more oxetane rings, the 
compound shown by the following general formula (11) is mentioned. 
.Formula 1 1] 




(i i) 



In a general formula (1 1), R1 is as the definition in the aforementioned 
general formula (2). A line or a letter polysiloxane content machine of 
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branching shown by the letter poly (alkyleneoxy) machine of branching, 
the following formula (16), or formulas (17), such as a letter of 
branching of the carbon atomic numbers 1-30, such as a basis which 
R9 shows the organic machine of 3 - 10 **, for example, is shown by 
following formula (12) - (14), or a linear alkylene machine, and a basis 
shown by the following formula (15), is mentioned, j shows the integer 
of 3-10 equal to the valence of R9. 
[0027] 

[Formula 12] 

CH 2 - 

CH a - (12) 

In a formula (12), R10 is the alkyl group of 1-6 carbon atomic 

numbers, such as a methyl group, an ethyl group, and a propyl group. ] 

i 

! 

[0028] 

[Formula 13] 

CHa— 
I 

CH 2 -C CH_— 

! (13) 
CH a — 

[Formula 14] 

CH2-CH2-CH— CHa-CH— CH2-CH2— 

[Formula 15] 

CH a (oCHaCHa-^— 
-^-CHaCHaO^-CHa-C— CHaCHa {IS) 
CHa^OCHjCHa ^ 

In [formula (15), L is the same or a difference, and the integer of 1- 
10.] 
[0029] 

[Formula 16] 

CH3 CH3 

II 

CHa-CH— CHa-Si — O SI — CH a -CH— CH a — (16) 

I I I I 

CH 2 CH 3 CH 3 HaC 

[Formula 17] 



(14) 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2003/1 0/22 



9/24 ^— v 



CH 3 0 



CH 3 



(17) 



(CH 2 >5 — S i 0 — S i 0 — S • (CH^-j 

CH 3 ^ CH 3 

I , , 
(H,C) 2 -Si (CH^-j— 

As an example of a compound of having three or more oxetane rings, 
the compound shown by the following formula (18) is mentioned. 
[0030] 

[Formula 18] 



(18) 



The compound expressed with the following general formula (1 9) may 

have 1-10 oxetane rings. 

[0031] 

[Formula 19] 

_ R 8 

i 

-O — SI — 

I 

r 




(19) 



J 



Setting at a ceremony (19), R1 is a general formula (2). It is as the 
definition which can be set and R8 is as the definition in a formula (7). 
R1 1 is the alkyl group or trialkylsilyl groups (it is here and an alkyl 
group is the thing of the same or the carbon atomic numbers 3-12, 
such as a difference, for example, a trimethylsilyl machine, a triethyl 
silyl machine, a TORIPURO pill silyl machine, and a tributyl silyl 
machine) of the carbon atomic numbers 1-4, such as a methyl group, 
an ethyl group, a propyl group, and a butyl, and r shows the integer of 
1-10. 

[0032] Furthermore, as a compound (A) which has an oxetane ring, the 
compound which has the with a number average molecular weight [ of 
the polystyrene conversion measured by the gel permeation 
chromatography besides the above-mentioned example ] of about 
1000 to 5000 amount of macromolecules is also mentioned. The 
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compound expressed with the following formulas (20), (21), and (22) as 

such an example is mentioned. 

[0033] 

[Formula 20] 1 



(Here, p is the integer of 20-200.) 
[0034] 

[Formula 21] 




(Here, q is the integer of 15-100.) 
[0035] 

[Formula 22] 




(2 2) 



(Here, s is the integer of 20-200.) 

The example of a compound (A) of having the oxetane ring explained 
above is as follows. 

<Compound which has one oxetane ring> 3-ethyl-3- 
hydroxymethyloxetane, 3-(meta) allyloxy methyl-3-ethyl oxetane, a 
methylbenzene (3-ethyl-3-OKISETA nil methoxy), 4-fluoro-[1 -(3- 
ethyl-3-OKISETA nil methoxy) methyl] benzene, 4-methoxy-[1-(3- 
ethyl-3-OKISETA nil methoxy) methyl] benzene, [1-(3-ethyl-3- 
OKISETA nil methoxy) ethyl] Phenyl ether, The iso butoxy methyl (3- 
ethyl-3-OKISETA nil methyl) ether, The isobornyl oxy-ethyl (3-ethyl- 
3-OKISETA nil methyl) ether, The isobornyl (3-ethyl-3-OKISETA nil 
methyl) ether, the 2-ethylhexyl (3-ethyl-3-OKISETA nil methyl) ether, 
The ethyl diethylene-glycol (3-ethyl-3-OKISETA nil methyl) ether, 
The dicyclopentadiene (3-ethyl-3-OKISETA nil methyl) ether, The 
JISHIKURO pentenyl oxy-ethyl (3-ethyl-3~OKISETA nil methyl) ether, 
The JISHIKURO pentenyl (3-ethyl-3-OKISETA nil methyl) ether, The 
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■ tetrahydrofurfuryl (3-ethyl-3-OKISETA nil methyl) ether, The 
tetrabromo phenyl (3-ethyl-3-OKISETA nil methyl) ether, The 2- 
tetrabromo phenoxy ethyl (3-ethyl-3-OKISETA nil methyl) ether, The 
TORIBUROMO phenyl (3-ethyl-3~OKISETA nil methyl) ether, 2- 
TORIBUROMO phenoxy ethyl (3-ethyl-3-OKISETA nil methyl) ether, 
2-hydroxyethyl (3-ethyl-3-OKISETA nil methyl) ether, 2- 
hydroxypropyl (3-ethyl~3-OKISETA nil methyl) ether, The butoxy 
ethyl (3-ethyl-3-OKISETA nil methyl) ether, The pentachlorophenyl 
(3-ethyl-3-OKISETA nil methyl) ether, the pentabromophenyl (3- 
ethyl-3-OKISETA nil methyl) ether, the bornyl (3-ethyl-3-OKISETA 
nil methyl) ether, etc. 

<Example of the compound which has two or more oxetane rings> 3, a 
7-screw (3-OKISETANIRU)-5-OKISA-nonane, 3 and 3'-(1, 3-(2- 
MECHIRENIRU) propane diyl screw (oxy-methylene)) screw - (3-ethyl 
oxetane), 1 , 4-screw [(3~ethyl-3-OKISETA nil methoxy )methyl] 
benzene, 1 , 2-screw [(3-ethyl-3-OKISETA nil methoxy )methyl] 
ethane, 1, 3-screw [(3-ethyl-3-OKISETA nil methoxy )methyl] 
propane, The ethylene glycol screw (3-ethyl-3~OKISETA nil methyl) 
ether, The JISHIKURO pentenyl screw (3-ethyl-3-OKISETA nil 
methyl) ether, The triethylene-glycol screw (3-ethyl-3-OKISETA nil 
methyl) ether, The tetraethylene-glycol screw (3-ethyl-3-OKISETA nil 
methyl) ether, The tricyclodecane diyl dimethylene (3-ethyl-3- 
OKISETA nil methyl) ether, The trimethylol-propane tris (3~ethyl-3- 
OKISETA nil methyl) ether, 1, 4-screw (3-ethyl-3-OKISETA nil 
methoxy) butane, 1 , 6-screw (3-ethyl-3-OKISETA nil methoxy) 
hexane, The pentaerythritol tris (3-ethyl-3-OKISETA nil methyl) 
ether, The pentaerythritol tetrakis (3-ethyl-3-OKISETA nil methyl) 
ether, The polyethylene-glycol screw (3-ethyl-3-OKISETA nil methyl) 
ether, The dipentaerythritol hexa kiss (3-ethyl-3-OKISETA nil methyl) 
ether, The dipentaerythritol pentakis (3-ethyl-3-OKISETA nil methyl) 
ether, The dipentaerythritol tetrakis (3-ethyl-3-OKISETA nil methyl) 
ether, The caprolactone denaturation dipentaerythritol hexa kiss (3- 
ethyl-3-OKISETA nil methyl) ether, The caprolactone denaturation 
dipentaerythritol pentakis (3-ethyl-3-OKISETA nil methyl) ether, The 
ditrimethylol propane tetrakis (3-ethyl-3-OKISETA nil methyl) ether, 
EO denaturation bisphenol A screw (3-ethyl-3-OKISETA nil methyl) 
ether, PO denaturation bisphenol A screw (3-ethyl-3-OKISETA nil 
methyl) ether, EO denaturation hydrogenation bisphenol A screw (3- 
ethyl-3-OKISETA nil methyl) ether, PO denaturation hydrogenation 
bisphenol A screw (3-ethyl-3-OKISETA nil methyl) ether, the EO 
denaturation bisphenol F (3-ethyl-3-OKISETA nil methyl) ether, etc. It 
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can ****** and these can be used combining independent one sort or 
two sorts or more. 

[0036] Also in these, especially as a (A) component of the resin 
constituent of this invention as a compound which has the oxetane 
ring which ban be used suitably For example, the methylbenzene 
shown by the following formula (23) (3-ethyl-3-OKISETA nil methoxy), 
1 , 4-screw [(3-ethyl-3-OKISETA nil methoxy )methyl] benzene which 
are shown by the formula (24), 1 and 2-screw (3-ethyl-3-OKISETA nil 
methoxy) ethane which are shown by the formula (25), the 
trimethylol-propane tris (3-ethyl-3-OKISETA nil methyl) ether shown 
by the formula (26), and the compound expressed with the 
aforementioned general formula (19) are mentioned. 
[0037] 

[Formula 23] 



(23) 




[Formula 24] 




[0038] 

[Formula 25] 




(2 5) 



(2 6) 



the compound which has these oxetane rings is one-sort independent 
— it is — it can be used combining two or more sorts 
[0039] The content rate of the (A) component in the resin constituent 
of this invention is usually made into 30 - 97 % of the weight, and is 
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especially made into 50 - 95 % of the weight preferably 40 to 96% of 
the weight. (A) When too little [ the content rate of a component ], 
the cationic polymerization reaction rate (cure rate) of the resin 
constituent obtained becomes small, and there is an inclination for 
molding to take a long time or for resolution to fall to it. (A) When the 
content rate of a component is excessive, the toughness of a 
hardened material falls or be in the inclination for a cationic 
polymerization reaction rate (cure rate) to fall. (B) The epoxy-group 
content compound (B) which constitutes the resin constituent of an 
epoxy-group content compound this invention, and (it is called "(B) 
Component" below) The number average molecular weight of the 
polystyrene conversion which have an epoxy group and were 
measured by the gel permeation chromatography at the point which 
becomes better [ the toughness of the viscosity of the resin 
constituent obtained, the time which molding takes, and the hardened 
material obtained ] It is desirable that it is [ or more 1 000 ] 20,000 or 
less, it is 1 0,000 or less [ 1 500 or more ] more preferably, and is 5000 
or less [ 2000 or more ] still more preferably. 
[0040] As an epoxy-group content compound (B), it is (1), for 
example. The carbon-carbon double bond of the correspondence 
compound which has an ethylene nature unsaturated-bond machine 
Hydrogen peroxide, Epoxy denaturation compound; obtained by the 
method of epoxidating by suitable oxidizers, such as a peroxy acid, (2) 
The polymerization of the radical polymerization nature monomer 
which contains an epoxy group in a molecule is carried out. Epoxy- 
group content polymer; obtained (3) The epoxy-group content 
compound obtained by the manufacture methods well-known in itself, 
such as a method to which the compound which has functional groups, 
such as a hydroxyl group, is made to react with epichlorohydrin, is 
mentioned. 

[0041] In order for the number average molecular weight of the 
polystyrene conversion which are made desirable as an epoxy-group 
content compound (B) and which were mentioned above to obtain or 
more 1000 the thing it is [ thing ] 20,000 or less That the number 
average molecular weight of polystyrene conversion should just use or 
more 1000 less than 20,000 thing as a compound which has the 
ethylene nature unsaturated-bond machine which is a raw material in 
the case of the process of the above-mentioned process (1) Process 
(2) What is necessary is just to adjust to a case by the well-known 
method so that the polymer of desired polymerization degree may be 
obtained. Moreover, process (3) The number average molecular weight 
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of the polystyrene conversion as a compound which have functional 
groups, such as a hydroxyl group which is a raw material, should just 
use or more 1 000 less than 20,000 thing for a case. 
[0042] Above (1) The compound which epoxidated polymers (**), such 
as a polymer of a conjugated-diene system monomer, a copolymer of 
a conjugated-diene system monomer and the compound which has an 
ethylene nature unsaturated-bond machine, a copolymer of a diene 
system monomer and the compound which has an ethylene nature 
unsaturation unity machine, and natural rubber, as an epoxy 
denaturation compound is mentioned. For example, the compound 
which has the compound; ethylene nature unsaturated-bond machine 
which epoxidated the copolymer of the compound; conjugated-diene 
system monomer which epoxidated the polymer of conjugated-diene 
system monomers, such as a butadiene monomer and an isoprene 
monomer, and the compound which has ethylene nature unsaturated- 
bond machines, such as ethylene, a propylene, a butene, an 
isobutylene, and styrene, and the compound which epoxidated the 
copolymer with diene system monomers, such as a dicyclopentadiene,; 
the compound which epoxidated the double bond which it has in 
molecules, such as natural rubber, be As commercial elegance, the 
thing of tradenames, such as Poly bd R-45 EPI (above, Idemitsu 
Petrochemistry), R-1 5EPI, R-45EPI (above, Nagase Brothers 
Chemicals Industry), and EPOLEAD PB3600 and PB4700 (above, 
Daicel Chemical Industries, Ltd.), is mentioned, for example as an 
epoxidation polybutadiene. As an epoxy denaturation compound of a 
Butadiene Styrene, it is EPOFURENDO. ESBS What can come to hand 
with tradenames, such as AT014, AT015, and AT000 (above, Daicel 
Chemical Industries, Ltd.), is mentioned. 

[0043] Above (2) As an epoxy-group content polymer, homopolymers, 
such as glycidyl (meta) acrylate, vinyl cyclohexene oxide, 4-vinyl 
epoxy cyclohexane, 3, 4-epoxycyclohexyl methyl (meta) acrylate, the 
caprolactone denaturation 3, and 4-epoxycyclohexyl methyl (meta) 
acrylate, or a copolymer with other vinyl system monomers is 
mentioned, for example, and these have the number average molecular 
weight of polystyrene conversion in or more 1000 20,000 or less 
range. 

[0044] Above (3) As an epoxy-group content compound obtained by 
the reaction of the compound and epichlorohydrin which have 
functional groups, such as a hydroxyl group, the compound obtained 
by the reaction of a both-ends hydroxyl-group content polybutadiene 
and epichlorohydrin, for example is mentioned. As commercial 
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elegance, what can come to hand with tradenames, such as Poly bd 
R-45 EPT (above, Idemitsu Petrochemistry), R-1 5EPT, and R-45EPT 
(above, Nagase Brothers Chemicals Industry), is mentioned, for 
example, and these have the number average molecular weight of 
polystyrene conversion in or more 1000 20,000 or less range. 
[0045] Also in the epoxy-group content compound illustrated above, 
Poly bd R-45 EPI, R-15EPI, R-45EPI, and EPOLEAD PB3600 and 
PB4700 are especially mentioned as a desirable example as a (B) 
component, the above-mentioned epoxy-group content compound is 
one-sort independent — it is — the (B) component can be 
constituted combining two or more sorts 

[0046] The content rate of the (B) component in the resin constituent 
of this invention is usually made into 3 - 50 % of the weight, is 
preferably made into 4-40 % of the weight, and is made into 5-30 % 
of the weight still more preferably. (B) When too little [ the content 
rate of a component ], the cationic polymerization reaction rate (cure 
rate) of the resin constituent obtained becomes small, molding takes a 
long time, resolution falls, or there is an inclination for the toughness 
of a hardened material to fall. (B) When the content rate of a 
component is excessive, the viscosity of a resin constituent increases 
and be in the inclination for molding to take a long time. (C) When the 
cation nature photopolymerization initiator (C) which constitutes the 
resin constituent of a cation nature photopolymerization initiator this 
invention, and (it is called '(C) Component'' below) receive energy 
lines, such as light, they are the above (A) and the compound which 
makes the cationic polymerization of the (B) component start. 
[0047] Cation nature photopolymerization initiator (C) The onium salt 
which has the structure expressed with the following general formula 
(27) as a desirable example can be mentioned. This onium salt is a 
compound which emits a Lewis acid by receiving light. 
[R12a R13b R14c R15d W]+m[MXn+m]-m (27) 

It is that R12, R13, R14, and R15 are the same or a different organic 
machine, and a cation is an onium ion among [formula and (a+b+c+d) is 
[ W is S, Se, Te, P As, Sb Bi, O, I, Br, CI, or N**N, and / a, b, c, and d 
are the integers of 0-3, respectively, and ] equal to the valence of W. 
M is the metal or metalloid which constitutes the neutral atom of a 
halogenide complex [MXn+m], for example, is B, P, As, Sb, Fe, Sn, Bi, 
aluminum, calcium, In, Ti, Zn, Sc, V, Cr, Mn, Co, etc. X is halogen 
atoms, such as F, CI, and Br, m is the charge of the net of halogenide 
complex ion, and n is the valence of M. ] 
In a general formula (27) as an example of an onium ion 
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Diphenyliodonium, 4-methoxy diphenyliodonium, screw (4- 
methylphenyl) iodonium, Screw (4-tert-buthylphenyl) iodonium, screw 
(dodecyl phenyl) iodonium, Triphenylsulfonium, diphenyl-4-thio 
phenoxyphenyl sulfonium, A screw [4-(diphenyl SURUFONIO)-phenyl] 
sulfide, a screw [4-(JI (4-(2-hydroxyethyl) phenyl) SURUHONIO)- 
phenyl] sulfide, eta5-2 and 4-(cyclo pen TAJIENIRU) [1, 2, 3, 4, 5, and 
6-eta-(methylethyl)-benzene]-iron (1+) etc. is mentioned. 
[0048] As an example of the anion (MXn+m) in the above-mentioned 
general formula (27), tetrafluoroborate (BF4-), hexafluorophosphate 
(PF6-), hexafluoroantimonate (SbF6-), hexafluoroarsenate (AsF6-), 
hexa chloro antimonate (SbCI6~), etc. are mentioned, cation nature 
photopolymerization initiator (C) ****** — as the onium salt which 
can be used — the aforementioned general formula (27) — setting — 
instead of [ of [MXn+m] ] — general formula: [MXn(OH)-] 
( — here, M, X, and n are as a definition about a general formula (27) 
The onium salt which has other anions, such as the anion expressed 
with), perchloric acid ion (CI04-), trifluoromethane sulfonic-acid ion 
(CF3S03-), fluorosulfonic— acid ion (FS03-), toluenesulfonic-acid ion, 
trinitro benzenesulfonic-acid ion, and trinitro toluenesulfonic-acid ion, 
is mentioned. 

[0049] Furthermore, cation nature photopolymerization initiator (C) It 
carries out and there is an aromatic onium salt as an example of an 
usable onium salt. For example, an aromatic halo NIUMU salt given in 
JP.50-151996.A, JP,50-158680,A, etc., JP.50-151997.A, JP.52- 
30899,A, VA group aromatic onium salt given in VIA group aromatic- 
series onium salt; JP.50-1 58698.A given in JP,56-55420,A, JP.55- 
125105.A, etc.; JP.56-8428.A, Aromatic diazonium salt given in oxo 
sulfoxonium salt; JP.49-1 7040.A given in JP,56-149402,A, JP,57- 
192429.A, etc.; a thio kinky thread RIUMU salt given in a U.S. Pat. No. 
4,139,655 specification etc. is desirable. Moreover, iron / allene 
complex, an aluminum complex / photolysis silicon compound system 
initiator can be mentioned. 

[0050] (C) As commercial elegance of the cation nature 
photopolymerization initiator which can be used as a component UVI- 
6950 and UVI-6970 (screw [— 4- (JI (4-(2-hydroxyethyl) phenyl) 
SURUHONIO] - phenyl sulfide) — ) [ for example, ] UVI-6974(screw 
[4-diphenyl SURUHONIO)-phenyl] Mixture of sulfide screw 
hexafluoroantimonate and diphenyl-4-thio phenoxyphenyl sulfonium 
hexafluoroantimonate, UVI-6990 (above) (salt of the 
hexafluorophosphate of UVI6974) Union Carbide, ADEKAOPUTOMA 
SP-151, and SP-170 (screw [— 4- (JI (4-(2-hydroxyethyl) phenyl) 
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SURUHONIO] - phenyl sulfide) — ) SP-150 (hexafluorophosphate of 
SP-170), SP-171 (above) Asahi Denka Kogyo K.K., Irgacure 261 (eta5- 
2, 4-cyclo pen TAJIEN-1-IRU) [(1, 2, 3, 4, 5, 6-eta )- (1-methylethyl) 
benzene]-iron (1+)-hexafluoro phosphate (1-) (above, Ciba-Geigy), 
CI-2481, CI-2624, CI-2639, CI-2064 (above) Nippon Soda Co., Ltd., 
CD-1010, CD-1011, CD-1012 (above) (4-(2-hydroxy tetrapod 
DEKANIRUOKISHI) diphenyliodonium hexafluoroantimonate) Sartomer, 
DTS-102, DTS-103, NAT-103, NDS-103 (- dimethyl sulfonium 
hexafluoroantimonate) (4-hydroxy naphthyl), TPS-102 
(triphenylsulfoniumhexafluorophosphate), TPS-1 03 (triphenylsulfonium 
hexafluoroantimonate), MDS-103 (4-methoxypheny-diphenyl sulfonium 
hexafluoroantimonate), MPI-1 03 (4-methoxypheny iodonium 
hexafluoroantimonate), BBI-101 (screw (4-tert-buthylphenyl) 
iodonium tetrafluoroborate), BBI-102 (screw (4-tert-buthylphenyl) 
iodonium hexafluorophosphate), BBI-103 (above) (screw (4-tert- 
phenyl) iodonium hexafluoroantimonate) Green Chemistry, Degacure 
What can come to hand with tradenames, such as K1 26 (screw [4- 
(diphenyl SURUHONIO)-phenyl] sulfide screw hexafluorophosphate) 
(Degussa AG make), is mentioned. UVI-6970, UVI-6974, 
ADEKAOPUTOMA SP-170, SP-171, CD-1012, and MPI-1 03 can use 
it preferably among these. However, it is not limited to these 
instantiation. 

[0051] the above-mentioned cation nature photopolymerization 
initiator is one-sort independent — it is — the (C) component can be 
constituted combining two or more sorts of things 
[0052] The content rate of the (C) component in the resin constituent 
of this invention is usually made into 0.1 - 10 % of the weight, and is 
preferably made into 0.3 - 3 % of the weight still more preferably 0.2 
to 5% of the weight. (C) When too little [ the content rate of a 
component ], the photoresist of the resin constituent obtained cannot 
fall and the solid configuration object which has sufficient mechanical 
strength cannot be molded. When presenting the optical solid molding 
method with the resin constituent obtained on the other hand when 
this content rate is excessive, there is an inclination for mechanical 
strengths, such as toughness, to fall, about the solid configuration 
object which cannot obtain suitable light-transmission nature 
(hardening depth), but is obtained. 

in addition, the effect of this invention is not spoiled in the resin 
constituent of a component this invention — components other than 
the above-mentioned indispensable component [(A) component - (C) 
component] can be made to contain in the range if needed 
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[0053] As such an arbitrary component, cationic polymerization nature 
organic compounds other than the (B) component can be first 
mentioned to (A) component row. The SUPIRO orthochromatic ester 
compound which a cationic polymerization nature compound is a 
compound which has the organic machine which causes 
polymerization reaction and crosslinking reaction under existence of 
an acid or a cation, for example, is a resultant of epoxy compounds 
other than the (B) component, an oxo run compound, an annular 
acetal compound, an annular lactone compound, a thiirane compound, 
a thiethane compound, a vinyl ether compound, an epoxy compound, 
and lactone, an ethylene nature unsaturated compound, a cyclic ether 
compound, an annular thioether compound, a vinyl compound, etc. can 
be Specifically, it is as follows. 

[0054] (B) As epoxy compounds other than a component, it is alicyclic 
epoxy-compounds;3 and 4-epoxycyclohexyl methyl, for example. - 3', 
4'-epoxy cyclohexane carboxylate, A 2-(3, 4-epoxycyclohexyl -5, 5- 
spiro -3, 4-epoxy) cyclohexane-meta-dioxane, A screw (3, 4- 
epoxycyclohexyl methyl) horse mackerel peat, vinyl cyclohexene oxide, 
4-vinyl epoxy cyclohexane, a screw (3, 4-epoxy-6-methyl cyclohexyl 
methyl) horse mackerel peat, 3, 4-epoxy-6-methyl cyclohexyl - 3', 4 
'- epoxy -6'-methylcyclohexane carboxylate, A methylene screw (3, 
4-epoxy cyclohexane), dicyclopentadiene diepoxide, The JI (3, 4- 
epoxycyclohexyl methyl) ether of ethylene glycol, An ethylene screw 
(3, 4-epoxy cyclohexane carboxylate), Epoxidation tetrapod benzyl 
alcohol, the lactone denaturation 3, 4-epoxycyclohexyl methyl - 3', 4'- 
epoxy cyclohexane carboxylate, Lactone denaturation epoxidation 
tetrahydro benzyl alcohol, cyclohexene oxide, Bisphenol A diglycidyl 
ether, bisphenol F diglycidyl ether, Bisphenol S diglycidyl ether, 
hydrogenation bisphenol A diglycidyl ether, Hydrogenation bisphenol F 
diglycidyl ether, hydrogenation bisphenol A D diglycidyl ether, 
Bromination bisphenol A diglycidyl ether, bromination bisphenol F 
diglycidyl ether, Bromination bisphenol S diglycidyl ether, an epoxy 
novolak resin, 1, 4-butanediol diglycidyl ether, 1, 6-hexanediol 
diglycidyl ether, Glycerol triglycidyl ether, trimethylolpropane triglycidyl 
ether, Polyethylene glycol diglycidyl ether and polypropylene glycol 
diglycidyl ether; Ethylene glycol, A propylene glycol, By adding one 
sort or two sorts or more of alkylene oxide to aliphatic polyhydric 
alcohol, such as a glycerol The monoglycidyl ether of the diglycidyl 
ester; aliphatic higher alcohol of the poly glycidylethers; aliphatic long- 
chain dibasic acid of the polyether polyol obtained; A phenol, The 
glycidyl ester of a monoglycidyl ether; higher fatty acid of the 
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pofyether alcohol which adds alkylene oxide to cresol, butylphenol, or 
these, and is obtained; Epoxidation soybean oil, An epoxy butyl 
stearate, an epoxy stearin acid octyl, the epoxidation linseed oil, etc. 
can be mentioned. 

[0055] As other cationic polymerization nature organic compounds 
which can be used additionally For example, oxo runs, such as 
tetrahydrofuran, 2, and 3-dimethyl tetrahydrofuran; A trioxane, Annular 
acetals, such as 1 , 3-dioxolane, 1 and 3, and 6-trioxane cyclooctane; 
A beta propiolactone, Annular lactone, such as epsilon-caprolactone; 
An ethylene sulfide, 1, 2-propylene sulfide, Thiiranes, such as thio 
epichlorohydrin; The thiethane; ethylene glycol divinyl ether, such as 3 
and 3-dimethyl thiethane, The SUPIRO orthochromatic ester obtained 
by the reaction of a vinyl ether; epoxy compound and lactone, such as 
the triethylene-glycol divinyl ether and the trimethylol-propane 
TORIBI nil ether; A vinyl cyclohexane, Ethylene nature unsaturated 
compounds, such as an isobutylene and a polybutadiene; the derivative 
of each of these compounds etc. can be mentioned. 
[0056] A polyol can be contained in order to make the resin 
constituent of this invention discover the photoresist of a resin 
constituent, the configuration stability (suppression performance of 
with-time deformation) of the solid configuration object obtained by 
optical molding, and physical-properties stability (suppression 
performance of with-time change of a mechanical property). The 
polyol used has 3-6 hydroxyl groups preferably in [ one or more ] 1 
molecule. On the other hand, in using the polyol containing the 
hydroxyl group exceeding six pieces into 1 molecule, there is an 
inclination for the elongation and the toughness of the solid 
configuration object obtained to fall. 

[0057] As this polyol, for example A trimethylol propane, a glycerol, 
The compound containing the hydroxyl group more than trivalent [ of 
a PENTAE lisle toll, a sorbitol, a sucrose, a KUODO roll, etc. ] 
Ethylene oxide (EO), a propylene oxide (PO), butylene oxide, The poly 
caprolactone polyol obtained by denaturalizing by the polyether polyol 
and caprolactone which are obtained by denaturalizing with cyclic 
ether compounds, such as a tetrahydrofuran The polyester polyol 
obtained by denaturalizing with the polyester which consists of dibasic 
acid and a diol can be mentioned. Specifically EO denaturation 
trimethylol propane, PO denaturation trimethylol propane, A 
tetrahydrofuran denaturation trimethylol propane, a caprolactone 
denaturation trimethylol propane, EO denaturation glycerol, PO 
denaturation glycerol, a tetrahydrofuran denaturation glycerol, A 
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caprolactone denaturation glycerol, EO denaturation pentaerythritol, 
PO denaturation pentaerythritol, A tetrahydrofuran denaturation 
pentaerythritol, a caprolactone denaturation pentaerythritol, EO 
denaturation sorbitol, PO denaturation sorbitol, a caprolactone 
denaturation sorbitol, EO denaturation sucrose, PO denaturation 
sucrose, EO denaturation sucrose, EO denaturation KUODORU, etc. 
can be illustrated. Among these, although EO denaturation trimethylol 
propane, PO denaturation trimethylol propane, a caprolactone 
denaturation trimethylol propane, PO denaturation glycerol, a 
caprolactone denaturation glycerol, and PO denaturation sorbitol are 
desirable, it is not limited to these instantiation. 
[0058] As commercial elegance of the polyol which can be used, it is 
Sun Knicks TP-400, Sun Knicks GP-600, Sun Knicks GP-1000, Sun 
Knicks SP-750, Sun Knicks GP-250, Sun Knicks GP-400, and Sun 
Knicks GP-600 (above). 3 ** Chemicals, TMP-3 Glycol, PNT-4 Glycol, 
EDA-P -4, EDA-P -8 (above, Japanese Emulsifier), G-300, G-400, G- 
700, T-400, EDP-450, SP-600, SC-800 (above) Asahi Denka Kogyo 
K.K., TONE0301, TONE0305, TONE0310 (above) What can come to 
hand with tradenames, such as Union Carbide, the plaque cell 303, the 
plaque cell 305, and the plaque cell 308 (above, Daicel Chemical 
Industries, Ltd.), can be mentioned. 

[0059] In the resin constituent of this invention, the ethylene nature 
unsaturation monomer which is a radical polymerization nature 
compound can be used together because of improvement in the 
mechanical strength of the molding object obtained, and shortening of 
molding time. An ethylene nature unsaturation monomer can mention 
the single organic-functions monomer which has an ethylene nature 
unsaturated bond (C=C) in a molecule and which is a compound and 
has one ethylene nature unsaturated bond in 1 molecule, and the 
polyfunctional monomer which has two or more ethylene nature 
unsaturated bonds in 1 molecule. 

[0060] As a single functionality monomer which has one ethylene 
nature unsaturated-bond machine in 1 molecule For example, an 
acrylamide, acryloyl morpholine (meta), 7-amino -3, 7-dimethyl octyl 
(meta) acrylate, An iso butoxy methyl (meta) acrylamide, isobornyl 
oxy-ethyl (meta) acrylate, Isobornyl (meta) acrylate, 2-ethylhexyl 
(meta) acrylate, Ethyl diethylene-glycol (meta) acrylate, t-octyl (meta) 
acrylamide, A diacetone (meta) acrylamide, dimethylaminoethyl (meta) 
acrylate, Diethylaminoethyl (meta) acrylate, lauryl (meta) acrylate, 
Dicyclopentadiene (meta) acrylate, JISHIKURO pentenyl oxy-ethyl 
(meta) acrylate, JISHIKURO pentenyl (meta) acrylate, N, and N- 
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dimethyl (meta) acrylamide tetrapod chlorophenyl (meta) acrylate, 2- 
tetrapod chloro phenoxy ethyl (meta) acrylate, tetrahydrofurfuryl 
(meth)acrylate, Tetrabromo phenyl (meta) acrylate, 2-tetrabromo 
phenoxy ethyl (meta) acrylate, 2-trichlorophenoxy ethyl (meta) 
acrylate, TORIBUROMO phenyl (meta) acrylate, 2-TORIBUROMO 
phenoxy ethyl (meta) acrylate, 2-hydroxyethyl (meta) acrylate, 2- 
hydroxypropyl (meta) acrylate, a vinyl caprolactam, N vinylpyrrolidone, 
phenoxy ethyl (meta) acrylate, butoxy ethyl (meta) acrylate, 
Pentachlorophenyl (meta) acrylate, pentabromophenyl (meta) acrylate, 
Polyethylene-glycol monochrome (meta) acrylate, polypropylene- 
glycol monochrome (meta) acrylate, being able to illustrate bornyl 
(meta) acrylate, methyl TORIECHI range glycol (meta) acrylate, and 
the compound expressed with following general formula (28) - (30), 
these are one-sort independent — it is — it can use combining two 
or more sorts 
[0061] 

[Formula 27] 




R 18 

CH2=C— C-0(R 17 0>T-<C J) C 28 > 

R 16 0 

[Formula 28] 

CHj=C — C (0 — R 1 9 C) f 0— CHj J> ( 29 ) 




[Formula 29] 



R 16 



|" 3 /°— W JO* 

CH==C — 0(0 — R 13 C) f 0 — CH, C — CH 



M -8 in V < 



general formula (28) - (30) — setting — R1 6 — a hydrogen atom or a 
methyl group — being shown — R1 7 — the carbon atomic numbers 
2-6 — desirable — the alkylene machine of 2-4 — being shown — 
R18 — a hydrogen atom or the carbon atomic numbers 1-12 — 
desirable — the alkyl group of 1-9 — being shown — R19 — the 
carbon atomic numbers 2-8 — the alkylene machine of 2-5 is shown 
preferably e — 0-12 — desirable — the integer of 1-8 — it is — f — 
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1 -8 — it is the integer of 1 -4 preferably 

these single functionality monomers — inside, although isobornyl 
(meta) acrylate, lauryl (meta) acrylate, and phenoxy ethyl (meta) 
acrylate are desirable, it is not limited to these instantiation 
[0062] As commercial elegance of these single functionality monomers 
For example, ARONIKKUSU M-1 01 , M-1 02, M-1 1 1 , M-1 1 3, M-1 1 7, M- 
152, TO-1210 (above) Toagosei, Inc., kaya RAD DO TC-110S, R-564, 
R-128H (above) Nippon Kayaku Co., Ltd., screw coat 192, screw coat 
220, and screw coat 231 1H.P., An available thing can be mentioned 
with tradenames, such as the screw coat 2000, the screw coat 2100, 
the screw coat 2150, screw coat 8F, and screw coat 17F (above, 
OSAKA ORGANIC CHEMICAL INDUSTRY, LTD.). 
[0063] As a polyfunctional monomer which has two or more ethylene 
nature unsaturated-bond machines in 1 molecule For example, 
ethylene GURIKORUJI (meta) acrylate, JISHIKUROPENTENIRUJI 
(meta) acrylate, Triethylene glycol diacrylate, tetrapod ethylene 
GURIKORUJI (meta) acrylate, Tricyclodecane diyl JIMECHI range 
(meta) acrylate, tris (2-hydroxyethyl) iso SHIANURETOJI (meta) 
acrylate, Tris(2-hydroxyethyl)isocyanurate tri(meth)acrylate, 
Caprolactone denaturation tris(2-hydroxyethyl)isocyanurate tri(meth) 
acrylate, TORIMECHI roll pro pantry (meta) acrylate, EO denaturation 
TORIMECHI roll pro pantry (meta) acrylate, PO denaturation 
TORIMECHI roll pro pantry (meta) acrylate, tripropylene GURIKORUJI 
(meta) acrylate, Neopentyl GURIKORUJI (meta) acrylate, the both- 
ends (meta) acrylic-acid addition product of bisphenol A diglycidyl 
ether, 1 , 4-butane JIORUJI (meta) acrylate, 1 , 6-hexane JIORUJI 
(meta) acrylate, Pen TAERISU RITO RUTO RI (meta) acrylate, 
pentaerythritol tetrapod (meta) acrylate, Polyester TERUJI (meta) 
acrylate, polyethylene GURIKORUJI (meta) acrylate, Dipentaerythritol 
hexa (meta) acrylate, dipentaerythritol PENTA (meta) acrylate, 
Dipentaerythritol tetrapod (meta) acrylate, caprolactone denaturation 
dipentaerythritol hexa (meta) acrylate, Caprolactone denaturation 
dipentaerythritol PENTA (meta) acrylate, Ditrimethylol propane 
tetrapod (meta) acrylate, EO denaturation bisphenol A di(meth) 
acrylate, PO denaturation bisphenol A di(meth)acrylate, EO 
denaturation hydrogenation bisphenol A di(meth)acrylate, PO 
denaturation hydrogenation bisphenol A di(meth)acrylate, EO 
denaturation bisphenol F di(meth)acrylate, being able to illustrate the 
acrylate (meta) of phenol novolak poly glycidyl ether etc., these are 
one-sort independent — it is — it can use combining two or more 
sorts 
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[0064] these polyfunctional monomers — inside and TORIMECHI roil 
pro pantry (meta) acrylate — EO denaturation TORIMECHI roll pro 
pantry (meta) acrylate, PO denaturation TORIMECHI roll pro pantry 
(meta) acrylate, Pen TAERISURITORUTORI (meta) acrylate, 
pentaerythritol tetrapod (meta) acrylate, Dipentaerythritol hexa (meta) 
acrylate, dipentaerythritol PENTA (meta) acrylate, Dipentaerythritol 
tetrapod (meta) acrylate, caprolactone denaturation dipentaerythritol 
hexa (meta) acrylate, Although caprolactone denaturation 
dipentaerythritol PENTA (meta) acrylate and ditrimethylol propane 
tetrapod (meta) acrylate are desirable, it is not limited to these 
instantiation. 

[0065] As commercial elegance of these polyfunctional monomers For 
example, SA1002 (above, Mitsubishi Chemical, Inc.), screw coat 195, 
screw coat 230, screw coat 260, screw coat 215, screw coat 310, and 
screw coat 214H.P., The screw coat 295, the screw coat 300, the 
screw coat 360, the screw coat GPT The screw coat 400, the screw 
coat 700, the screw coat 540, the screw coat 3000, the screw coat 
3700 (above) OSAKA ORGANIC CHEMICAL INDUSTRY, LTD., kaya 
RAD DO R-526, HDDA, NPGDA, TPGDA, MANDA, R-551, R-712, R- 
604, R-684, PET-30, GPO-303, TMPTA, THE-330, DPHA, DPHA-2H, 
DPHA-2C, DPHA-2I, D-310, D-330, DPCA-20, DPCA-30, DPCA-60, 
DPCA-120, DN-0075, DN-2475, T-1420, T-2020, T-2040, TPA-320, 
TPA-330, RP-1040, RP-2040, R-011, R-300, R-205 (above, Nippon 
Kayaku Co., Ltd.), ARONIKKUSU M-210, M-220, M-233, M-240, M- 
215, M-305, M-309, M-310, M-315, M-325, M-400, M-6200, M-6400 
(above) Toagosei, Inc., light acrylate BP-4EA, BP-4PA, BP-2EA, BP- 
2PA, DCP-A (above, Kyoeisha Fatty chemistry Industry), New frontier 
BPE-4, TEICA, BR-42M, GX-8345 (above) Dai-Ichi Kogyo Seiyaku 
Co., Ltd., ASF-400 (above, Nippon Steel Chemical Co., Ltd.), The thing 
of acquisition can be mentioned with tradenames, such as RIPOKISHI 
SP-1506, SP-1507, SP-1509, VR-77, SP-4010, SP-4060 (above, 
Showa High Polymer Co., Ltd.), and NK ester A-BPE -4 (above, New 
Nakamura Chemical industry). 

[0066] The TORI (meta) acrylate compound illustrated above as this 
polyfunctional monomer, A tetrapod (meta) acrylate compound, a 
PENTA (meta) acrylate compound, A hexa (meta) acrylate compound 
is desirable, among these TORIMECHI roll pro pantry (meta) acrylate, 
EO denaturation TORIMECHI roll pro pantry (meta) acrylate, 
dipentaerythritol hexa (meta) acrylate, Although dipentaerythritol 
PENTA (meta) acrylate and especially ditrimethylol propane tetrapod 
(meta) acrylate are desirable, it is not limited to these instantiation. 
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[0067] When blending an ethylene nature unsaturation monomer with a 
resin constituent, in order to make the radical polymerization reaction 
start, a radical nature photopolymerization initiator is also usually 
added. By receiving energy lines, such as light, it decomposes, and by 
the free radical to generate, a radical nature photopolymerization 
initiator is a compound which makes the radical polymerization 
reaction of an ethylene nature unsaturation monomer start, and the 
usual radical nature photopolymerization initiator can be used for it 
[0068] The usual radical nature photopolymerization initiator can be 
used as a radical nature photopolymerization initiator. For example, an 
acetophenone, an acetophenone benzyl ketal, anthraquinone, 1-(4- 
isopropyl phenyl)-2-hydroxy-isobutane-1-ON, A carbazole, xanthone, 
4-chlorobenzo phenon, 4, and 4'-diamino benzophenone, 1 and 1- 
dimethoxydeoxybenzoin, 3, and 3'-dimethyl-4-methoxybenzophenone, 
A thioxan ton system compound, 2-methyl-1-[4-(methylthio) phenyl]- 
2-morpholinopropane-2-ON, 2-benzyl-2-dimethylamino -1 -(4- 
morpholino phenyl)- Butane-1-ON, A triphenylamine, 2 and 4, 6- 
trimethyl benzoyl diphenylphosphine oxide, Screw (2, 6- 
dimethoxybenzoyl) - 2, 4, and 4-tree methyl BENCHIRU phosphine 
oxide, A benzyl dimethyl ketal, a 1 -hydroxy cyclohexyl phenyl ketone, 



Since it became timeout time, translation result display processing is 
stopped. 
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' * NOTICES * 

Japan Patent Office is not responsible for any 

damages caused by the use of this translation. j 

1 This document has been translated by computer. So the translation 

may not reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.1n the drawings, any words are not translated. 

EXAMPLE ~ ~ ~ ~" ~ 

[Example] Hereafter, although the example of this invention is 
explained, this invention is not limited to these examples, 
combination prescription shown in the <example 1> table 1 — 
following — as the (A) component (1 and 4-screw [(3-ethyl-3- 
OKISETA nil methoxy )methyl] benzene — 90 weight sections — ) (B) 
EPOLEAD PB3600 which is the epoxy denaturation polybutadiene 
which is a component 9 weight sections, (C) The transparent liquefied 
constituent was obtained by teaching as a component the UVI-6974 
(passage above-mentioned [ made in Union Carbide and the content ]) 

1 weight section, in a churning container, and agitating at 60 degrees 
C for 1 hour. 

According to combination prescription shown in the <examples 2-5> 
table 1 , the transparent liquefied resin constituent was obtained like 
the example 1 (A) - (C) component and except in addition to this 
having chosen the component from the case's as a combination 
component. 

[0081] According to combination prescription shown in the <examples 
1-4 of comparison> table 1, the transparent liquefied resin constituent 
(resin constituent for comparison) was obtained like the example 1 
except having chosen the component of a display as a combination 
component. Each resin constituent has the following features. 
An Example of Comparison 1:(B) component is not included. 
It is 3 and 4-epoxycyclohexyl methyl instead of an Example of 
Comparison 2:(A) component. - 3' and 4-epoxy cyclohexane 
carboxylate are included. 

An Example of Comparison 3:(B) component is not included. 
The example 4 of comparison: They are epoxy / acrylic monomer 
hybrid type photoresist constituent. 

2 and 6-JI t-butyl-4-methyl phenol 3g was taught to the reaction 
container equipped with the <example 5 of comparison> urethane 
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• acrylate type photoresist constituent urethane acrylate composition 
agitator as isophorone diisocyanate 331 1g, 10g of dibutyltin dilaurate, 
and a polymerization inhibitor. Next, hydroxyethyl acrylate 1 730g was 
added, controlling temperature at 2Q degrees C or less. It added 
maintaining at 40 to 50 degree C temperature polyester diol "P- 
1010" (Kuraray Make) 7458g of the number average molecular weight 
1000 which consists of 3-methyl-1,5-pentanediol and an adipic acid, 
after continuing churning at further ten to 20 degree C for 1 hour, 
after addition and. Subsequently, after continuing churning at 50-60 
degrees C for 5 hours, the reaction was terminated and number 
average molecular weight obtained the urethane acrylate [U-1] of 
about 1680. 

[0082] the reaction container equipped with the manufacture agitator 
of a liquefied resin constituent — churning mixture of the 1 -hydroxy 
phenyl-ketone 7 weight section was carried out [ urethane acrylate 
[U-1] ] for tricyclodecane diyl dimethylene diacrylate at 50-60 
degrees C as 36 weight sections and a reaction diluent as 1 8 weight 
sections, the isobornyl acrylate 23 weight section, the bitter taste roil 
morpholine 16 weight section, and an optical initiator, and the 
transparence liquefied resin constituent was obtained 
[0083] 
iTable 1] 
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[0084] About each of the photoresist constituent obtained by the 
<evaluation of resin constituent examples 1-5, and the examples 1-5 
of comparison, the hardenability of resin liquid, the toughness of a 
hardening film, and the molding nature of a solid configuration object 
were evaluated according to the following evaluation method. A result 
is shown in Table 2. 

[Hardenability of resin liquid] The hardenability of resin liquid is the 
grade (the degree of hardening) of the polymerization reaction of a 
resin constituent to the exposure of light, and crosslinking reaction, 
and the degree of hardening affects the dynamics physical properties 
of a hardened material, for example, Young's modulus, a bending 
elastic modulus, etc. That is, that a photoresist is good means that 
the dynamics physical properties of the hardened material obtained do 
not change even if the irradiation quantity of light changes. In this 
invention, it carried out by measuring the Young's modulus of the 
hardening resin film produced under a different exposure in evaluation 
of the hardenability of resin liquid. 

(1) Production of a test piece : using the applicator, by applying a 
resin constituent on a glass plate, thickness formed the application 
film which is 200 micrometers, irradiated ultraviolet rays on the front 
face of the application film concerned using the conveyer hardening 
equipment (; made from Eye Graphics UB031 1- 00 type) which 
equipped the metal halide lamp, and produced the hardening resin film. 
The exposure of ultraviolet rays is 100 mJ/cm2. Or 500 mJ/cm2 It 
carried out. From putting the produced hardening resin film for 1 hour 
into the air conditioned room of the temperature of 23 degrees C, and 
50% of relative humidity, the test piece was prepared and 
measurement was presented. 

(2) Young's modulus measurement : Young's modulus was measured 
on the conditions of speed-of-testing 1 mm/min and 25mm of 
distance between the marked lines about the test piece produced by 
each exposure within the air conditioned room of the temperature of 
23 degrees C, and 50% of relative humidity. The tension tester (the 
Shimadzu Corp. make, AUTOGRAPH AGS-IKND) performed 
measurement. 

[0085] [Toughness of a hardening film] The toughness of a hardened 
material expresses the difficulty of breaking by the stress given from 
the outside, and elongation after fracture has it as the index. In this 
invention, evaluation of the toughness of a hardening film was 
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performed by measuring the elongation after fracture of a hardening 
resin film. 

(1) Using the creation applicator of a test piece, by applying a resin 
constituent on a glass plate, before thickness formed the application 
film which is 200 micrometers, irradiated ultraviolet rays on the front 
face of the application film concerned using the conveyer hardening 
equipment which equipped the metal halide lamp (exposure 500 
mJ/cm2) and hardened completely, irradiation was stopped. In this 
way, the semi-hardening resin film was produced. Subsequently, the 
semi-hardening resin film was exfoliated from the glass plate, and it 
put on the release paper, and with the field which irradiated ultraviolet 
rays first, the ultraviolet rays from the field of an opposite side were 
irradiated (exposure 500 mJ/cm2), and the hardening resin film was 
produced. 

[0086] By putting the created hardening resin film for 24 hours into 
the air conditioned room of the temperature of 23 degrees C, and 50% 
of relative humidity, the test piece was created and measurement was 
presented. 

(2) Elongation after fracture was measured with the aforementioned 
tension tester on the conditions of speed-of-testing 50 mm/min and 
25mm of distance between the marked lines within the air conditioned 
room of the elongation-after-fracture measurement temperature of 23 
degrees C, and 50% of relative humidity. 

[Molding nature of a solid configuration object] Evaluation of the 
molding nature of a solid configuration object was performed by 
measuring the time which the dimensional accuracy of the solid, 
configuration object molded from each resin liquid and molding took. 
(1) Molding of a solid configuration object : according to the following 
molding conditions, the H type solid configuration object shown in 
drawing 1 with front view was molded using each of the resin 
constituent prepared by examples 1-5 and the examples 1-5 of 
comparison with optical molding equipment (tradename solid creator 
SCS-1000HD, Sony Corp. make). Both beams with the target size of 
this configuration object level on two pillars which constitute H 
consist [ a cross section ] of a prism which is one-side the square 
which is 6.4mm, and the length of a pillar is [ the length of a beam ] 
88.8mm in 44.5mm. Other target sizes are as illustration. 
[0087] The molded solid configuration object carried out state 
adjustment by putting for 24 hours into the air conditioned room of 
the temperature of 23 degrees C, and 50% of relative humidity. 
In each resin constituent laser beam on-the-strength: in a <molding 
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condition (i)> oil level — 10mW (ii) scan speed: — In obtained H type 
solid configuration object thickness [ of the hardening resin layer from 
which the hardening depth is set to 0.15mm and which carries out 
proper scan speed (iii) formation ]: — number-of-times of 0.1mm(iv) 
laminating: — measurement [ of the dimensional accuracy of 445 
times solid / (2) / configuration object ]: — The actual width of face 
A, B, and C of the solid configuration object in each position of a, b, 
and c of drawing. 1 was measured to 0.01mm using measurable slide 
calipers, and the dimensional accuracy of a solid configuration object 
was evaluated from the difference of the dimension a for which it 
asked by the following formula (I) and (II), and B, and the difference of 
sizes C and B. 
[0088] 

Variation-of-tolerance [ of AB ] = (A-B) (I) 
Variation-of-tolerance [ of CB ] = (C-B) (II) 

(3) In the molding time-measurement above-mentioned light molding 
equipment, the time taken to mold H type solid configuration object of 
drawing 1 was measured. 
[0089] 
[Table 2] 
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the hardenability of the resin liquid by the resin constituent applied to 
the - examples 1 -5 so that clearly from the result of Table 2 — 
1 00,500 m J/cm2 — even if hardened by which exposure, there was 
little change of the Young's modulus of the hardening film, and it was 
excellent in hardenability Moreover, high mechanical strength for 2 or 
more [ 100kg //mm ] and an optical solid molding use with the 
sufficient Young's modulus of the hardening film was obtained. On the 
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other hand, in the example 1 of comparison which does not contain 
the (B) component the Youngs modulus of a hardening film was small 
and sufficient hardenability for an optical solid molding use and the 
mechanical strength were not obtained. Moreover, in the example 2 of 
comparison which does not contain (A), the Young s modulus of a 
hardening film was small like the example 1 of comparison, and 
sufficient hardenability for an optical solid molding use and the 
mechanical strength were not obtained. In the example 4 of 
comparison which are epoxy / acrylic monomer hybrid type 
photoresist constituent hardenability for an optical solid molding use 
with it was not acquired. [ low Young's modulus and ] [ sufficient in a 
low exposure ] 

- Toughness for 1 7 - 1 9% and an optical solid molding use with the 
toughness of the hardening film by the resin constituent concerning 
examples 1-5 sufficient by elongation after fracture was acquired. On 
the other hand, in the example 1 of comparison, when elongation after 
fracture did not use 7% and the (B) component in the example 3 of 
comparison 5%, sufficient toughness for an optical solid molding use 
was not acquired. Moreover, toughness sufficient in the example 4 of 
comparison for 6% and an optical solid molding use was not acquired. 

- In the result which molded an example, the example of comparison, 
and each photoresist constituent for optical solid molding, the time 
which examples 1-5 and the example 5 of comparison which is an 
urethane acrylate type photoresist constituent take molding the solid 
configuration object of drawing 1 was 10 or less hours. On the other 
hand, in the example 1 of comparison, intensity of the resin hardened 
by the laser radiation generally called green strength was not able to 
mold the target solid configuration object low. Moreover, it required 
for molding in the examples 2 and 4 of comparison for 20 hours or 
more. 

- Although the molding object variation of tolerance excelled [ object ] 
in examples 1-5 and the examples 2 and 4 of comparison small was 
obtained in respect of the dimensional accuracy, by the molding object 
of the examples 3 and 5 of comparison, variation of tolerance was 
large and sufficient dimensional accuracy for an optical molding use 
was not obtained. 

[Translation done.] BEST AVAILABLE COPY 
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